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ABSTRACT 

The chemistry test item banks contains 225 
multiple-choice questions suitable for diagnostic and achievement 
tes^-ing; a three-page teacher's guide; answer^ key With^item 
facilities: an answer sheet: and a t45-item sample achievement; test. 
Although written for the new grade 12 chemistry course in Victoria, 
Australia, the items are widely applicable. Items are groupled in six 
course units and cover these tcpics: the nuclear atom: electronic 
structure: periodic table ! mole and chemical formul ae; chemical- 
reactions: stoichiometric calculations: chemical equilibrium: 
•transf ormat^or and production of energy by chemical reaction; . 
chemical reactions driven by electrical energy: carbon and silicon 
felenents, hydrides, coval,ent bonding, oxides): oil and coal . 
derivatives: polymers: molecules of biological importance; nitrogen 
and fhcsphcriis (elements, oxides, role in .living systems) ; ammonia 
and phosphine: oxygen', sulfur, and metals (elements, commercial 
sources) : direct formation of oxides from metals: oxides of sulfur; 
sulfuric acid: water and hydrogen peroxide. (Author /CP) 
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Introduction 



Jhi% collection of chemistry* items U a pu>>lication enabling Vicioiian chemistry teachers to have 
*nioce5»Yo a mngt of'ite\nn §uitabie for diagnostic and achievement purpt^cs* pending the publication 
;^l^a larger chemistry i^em b^tik. This-publication contains 2^5 items relevant to the core syllubu^^ lor 
^- VearJ2 chemi»tiSaaspubri8hcd by VlSEfor 198a ^ 

It is hopcil Ihia Icaclicrs'A^ill produic nddiironal items of their own for this uiMl^viion. and some 
noteiTon test construction and ilejn Anting lechninues are iucHufcd later . Although all fhe items in 
*this publication are of the multiple choicx^ fdrm, tcachcJ^'jihoatil ftftfrfree^O inchidduj^tcnda^ response 
type items as well as additional multiple chiSjce itenis The AC would be gritcfuF jt mifividual 
teachtPi forwarddl on to the Councii their own on^uwI iiems. Sniiable items will bemadded the 
chemistry item bank M a later date'ltcms should be for'iJ^^ardcd^tAv:^ % * , • 

A( HR C'hcmlstry Item Bank, . ^ t . ^ • 

PO Box 210. ^ * ♦ . / .V / 

Hawthorn. • . ' » - . • ' V'l 

Victoria 3122 ' • * v .\ 
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I 

The chemistrv item banK proji'ct 



nurmg tlio VUI^l-Ji Chemistry Sliiiuiing (oinmillcvl su>i>icslcd lluil llic new Viclonaii ^ omi \? 
course would he assisted by the provisioii ol* a eollectioirol test items 1 atei in h>7H. the VKtoium 
I'dueation Depiutm^nt (Secondary -Division) agreed to second a piactisin>z cheniisiry tcachoi [o 
AC r.R to work on the preparation ol a bank ol* chemistry items, related not only to the Victoiian 
course, but to chemistry courses in each of ihe other Stales. Initially it was agreed to publish a ct>lleL tuMi 
of ilenis for use ui Victoria only, during !98() and I9KI. pending the completion ol the item bank. 
The project was placet! under the direction of a committee of managemelt comprising: 

Dr J. P. Kceves and Dr J. F.'Iziud reptcscnting the ACFR, I 

Mr M. Cropley representing the Victorian Institute of Secondary f-ducation. 

Mr R. \ o\ representing the VlSF C hemi,stry Subject ( omTiiitlee, and 

Dr I Wilson representing the Chemistry liducation Ass(Ki;ition 

Mr Peter Martin was the secondce responsible fior the day-|o-day management of the project 
during 1979 « 

Most of the items included in the initial publication were written by practising chemistry teachers, 
ahhough a few itepis were culled from the ACER Diagnostic Chemistry Tests 'M' Series (out of . 
print) After an initial editing, items were reviewed by a panel comprising practising chemistry teachers 
and specialists in educational measurement. These reviewing panels hp the task of correctfng any 
mistakes in content, checking the plausibility of distractors. ensuring a unrformity of te/minolo^y, 
and imposing a consistent format which facilitates the answering of questions Items which^^ere 
found to have problems that could not be corrected were rejected The remaining items were re-editcd 
in the hght of the reviewing pancKs suggestions, arid then assembled into trial-tests, 

Trial-testing^w^ conducted to provide empirical evidence on the performance of the items. It also 
provided basic statistical, data, such as the percentage of trial students who responded correctly, as 
I. an aid for teacljfcrs when selecting specific items from the collection. 

Trial-testing was conducted in 50 Victorian secondary schools during August and September 1979, 
Each tttal test was tried in a balanced sample of country and metropolitan, government and non- 
government schools. • 

The average sample size was 150 with a range of 124 to 163 .students. Only items which had a dis- 
crimination index of p 20 or grei^^cM" were included in this publication. Items which were rejected 
♦will be re-written and re-trialled with a view to their eventuaHnclusion in the item bank. ^ 

The processes of item writing, editing, and trial-testing wilt continue and a comprehensive coverage of 
all chemistry topics taught in the Commonwealth is planned. 
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Using th^ collection 



A Vs/ts for the Items 

m / 

1 ProdsctlM of dlignmtlc tests T 

A diagni^stic test is one which attempts to iilcntify learning dirticiilties cx|Kricnccil by stiulcnts-and 
enables the provision of someJ'orm of assistance in overcoming the problems that arc identified. 

Such a test should ^ ' 

(a) contain a coifiprehensive range of items measuring' the objectives of* ihe syllabus area that 
is being evaluated, and ■ 

(b) enable the provision of some form of feedback to the students after they Have attemptai 
the items. \^ 

^Although it is possible to use each sub-^x>ll^tion as ik test in its own right, it is hoped that teachers 
will devise their own diagnostic tests. The flexibility allowed by this formatjenables teachers to present 
a cour^ in different ways without being committed to testing all of a particular section of the coursc> 
at the one time. . 

-Items have been constructed so that the choice of a particular distractor will allow the teacher to 
determine the nature of a student's error, and to advise the student of any appropriate remedial work 
necessary. Coijimon errors could be discussed in class, and written explanations of the correct res£)onsc 
(diagnostic aids) might be provided by the teacher. * 

Teachers should note that a sample answer sheet is provided at the back of the collection/and may 
serve as a master for the production of additional answer sheets. 

2 ProductkM achievcnicQt tests « * * 

An achievement test is a test designed to measure a student's achievement in a particular syllabus area 
with a single score. Just as for a diagnostic test, it should contain a comprehensive range of items 
measuring the objectives of the syllabus ar^ being evaluated. The degree of difficulty of an item 
can be approximately gauged by referring to the table of item facilities (giving tl\e proportion of 
students wh# responded correctly to each item during ^jriai-testing). As the cdllectk>n incTudes Hems 
with a wide range of facilities, it is possible to prepare tests Avhicf|^ v. 

(a) discriminate very well between students in the more able ^tion of the class (using items 
with a low facility); 

9 (b) 'discriminate well between, students in the weak section of the class (using items with a high 
facility); and V - ^ 

(c) spread the students over a wide range of marks (using items which have an average facility 
of about 50 per cent). * ^ 

(Facility values may vary ^ emphasis on topics changes.) 

A sample achievement test, covering the whole course, is included in this collection. However, teachers 
may well wish to set their own achievement tests covering different sections of the course. 
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B Preparation of Tests 

Test construction . 

In preparing a test, teachers should: 

1 Identify the particular syllabus areas (hat arc to be evaluated. / ^ 

2 Select items which appear to evaluate these areas * 

3 Write items, where necessary, t/ provide an ade^juatc coverage ot the areas , 

4 Place the items irl^a logical order firoup items relevant to sunilar syllabus areas ^^ogether If 
possible, placxj the easier items early in the test, with the more dilticult items towards the end o( 
the test. 

5 Place items based on the same stimulus material on the one page. 

6 Knsure that one item does not supply the cofrcct response for another item. 

7 Check that/he items are n6t ambiguous and that eacfi has a Correct res^)onse listed, - 

8 Prepare an answer key, 

9 Ask another teacher to work through tlw draft, to identify errors and omiSHiunji, as well as 
providing a check on the answe| key, * • 

10 Prepare an answer sheet (a sample answer sheet is provided at the back of the collection). 

C Selecting an Item 

Teachers should ^rst select from the topic axis the topic ol interest. Each item is keyed to a particular 
section of the topic axis to enable rapid identification of its relevance. To further facilitate item 
identification, the items have been grouped in 7 units.^ 

Unit 1 has 30 items covering Sections 1,1 to 2.1 of the topic axis 

Unit 2 has 30 items covering Sections 2.2 to 2.4 of the topic axis | \ 

Unit 3 has 30 items covering Scctiohs 3.2 to 3.4 of the topic axis * • \ 

Unit 4 has 30 items covering Sections 4.2 (i) to 4.2 (vii) of the topic axis 

Unit 5 has 30«items covering Sections 4.3 (i) to 4.3 (iv) of the topic^'axis 

Unit 6 " has 30 items covering Sections 4.4 (i) to 4.4 (ivc) of the topic axis 

Unit 7 has 45 items from all areas of the topic axis. 

Unit 7 is intended as a model achievement test and contains a broad range of items with an average 
facility of approximately 50 per cent. This model wilt be useful to teachers preparing their own 
achievement tests. When preparing a test made uf) of items /rom this collection, teachers should bear 
ki mind that 'diiring the trial-testing of items, most students completed an aver!age of six items per 
ten minutes. • * < ^ • . 

D y^riting Additional test; Items 

Multiple-choice items should incorporate the following points; ^ 

1 The stem and each altenjative must read grammatically when taken together. * 

For example: Use of plural in the stem requires use of a plural in the alternatives. 

2 The problfem posed or the question asked must be clearly set out in the stem. 

3 The whole i^em should be as brief as its proper presentation Vill allow. ^ * 

For example: Avoid superfluous words. 

Usi^ one single idea in the stem. ' ^ 

* Vtetorfaui tctchers will note^^t thcflnt lix miti oormpond to the §ix major areas of the VISE tyllabut. Nine of the items 
letate to syllabus ateas which will be deleted from the core of the course in 1991. These items (5*^3, 5-11, 546. 5^17, 5-22, 
^6»6-17and7*35)aredeiiotedin the text by asterisks. > ' ^ ^ ^ 

Tht AuMrtllan Couwrfl for Educatkmal Rnttreh Umlttd. Rsdfqrd Houm. I^r^lcfick Strvet. H«wlhoffl. Vk:. 3122 - ACfia CHBMTIC YEAR 12. 



4 To Jcccp the alternatives brief, incorporate the majoi? part ol the ulca in the stem 
The following example illustrates this point :, 



roof 



Chemistry is 



A a science that i^oncx^rncd with the 
« relationships and characteristics of 
matter. 

B a science that is concerned with th^ 
relationships of living organisilis, etc. 



Chemistry is a science that is concerned 
with 

A the relationships of livmg organisms, 
'etc. 

B the relationships and characteristics 
of matter^ etc. ^ ' 



5 Avoid a negative stem where possible. 

If unavoidable, V 
either (i) emphasize noi 

or (ii) use; ^ of ^he following v,v<v/>/ one. | 
Which one? 

6 All distractors should be equally attractive to the uninformed, yet the correct alternative must he 
unequivocally the best. ^ ' , ^ 

7 If the Jinal alternative is an exclusion of the other alternatives, do not use *none of the above\ 

F6r example: D neither A, nor B, nor C. 

8 All alternatives must be homogeneous in idea and style. 

For example: Do not mix functions and structures. 

9 Words such as ;aH\ *never\ *always\ *Qniy' should not be used indiscriminately. 

10 Informalioih presented in the stem must be factually correct. 

11 Distractors must be clearly incorrect, <md not merely incomplete. 

For a more comprehensive treatment of test construction and item writing, see: * 
Izard, 3. F., Construction and Analysis of Classroom Tests, ACER 1977. . 
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1.1 I he nuclcai atom 

1 .2 lUcx'lronic structure of alt>ius 

1 3 The periodic table 

2 1 The mole and chemical fornmlae * 
? 2 (Ihemical reactions 

2.3 Stoichiometric calculations 
2 4 Chemical equilibrium 

3.2 1 ransfo/mation of energy by chemical reaction 

!<.3 Production of electrical energy by chemical reaction 

3.4 Chemical reactions drt^|^ by eltctrical energy 
4,2(i) The elements C, Si 

'4.2(ii) Hydridesof C, Si 

4.2(iii) Covalcnt bdnd^ng in cotVipounds of C and Si 

4.2(iv) Chemistry of some oil ^nd coal derivatives 

42(v) Polymers 

4.2(vi) Some molecules of biological importance 

4.2(vii) Oxides of C» Si 

4.3(i) The elements N, P 

4.3(ii) Ammonia and phosphine 

4.3(iii) Oxides of nitrogen and phosphorus 

4.3(iv) The role of nitrogen and phosphorus in living systems 

4,4j(i) Commercial sourpes of O, S, metals v 

4.4(ii) The elements O, S; metals 

4.4(iii) Direct formation of oxides from metals 

4.4(iva) Oxides of sulfur; sulfuric acid 

4.4(ivb\ Water 

4,4(ivc) Hydrogen peroxide 
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Answer key and item facilities 
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77 
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25 


8 


A 


-^-^ 77 


8 


D 


54 


9 


\ D 


61 


9^ 
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50 


10 
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43 
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30 


12 


A - 


30 
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B " 


77 
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13 
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69 


13 
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47 


14 
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53 


14 




54 


15 
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58 


;15 
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27 


16 


B - 


85 


16 
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. 39 


17 
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30 


17 
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88 


18 - 
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85 


18 
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78 


19 


B 




19 
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38 


20 
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76 


20 
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65 


21 
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55 


21 
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68 


22 
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90 


22 


C ^ 
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23 
24 


D 
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30 
81 
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24 


A,C 
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74 ' 


25 
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45 


26 
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64 


26 
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34 


27 
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81 


27 


A 


50 


28 
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13 - 
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69 
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82 
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41 
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60 
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Unit 3 



Unii 4 



\ 
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I 
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* - 

9 
10 
11 

12 * 

13 

14 

15 

16 

17 

18 

19- 

20 

21 

22 

23 ^ 
24 
25 
26 
27 
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29 
30 
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Response 

A 
1) 
D 
I) 

( • 

t) 

B 

A 

C 

B 

A* 

(. 

C 

C 

B 

c: . 

ri 

A . 

D 

A 
- D 

B 
. D 

D 

A ■■ 
..B , 

D 

C 

D 
'A 
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T\ 
78 
65 
66 
65 
42 

• 52 
. 56 

40 
45 " 

• 73 
33 
65 

(r] 

69 • 

"50 
65 

56 •/ 
32 
■77 
86 
67 
48 
22 
54 
56 
46 



Item 

I 

2 

. 3 

4 

5 

6 

'7 

8. 

9 
10 
11 
12 
13 
14 
15 
16 
17. 
J8 
19 
20 
21 
2i 
23 
24 
25 
26 
27 
28 
29 
30 
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( 

R 

I) 

( 
( 
B 
D 
I) 
. ( 
C 
I) • 
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D 

D 
B 
B 
D 
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a 
c 

D I 
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B 
B 
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D 
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69 
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76 • 

78 
92 
82 
43 
4)8 
83 
62 
83 
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68 . 

76 

66 

30 

78 

92 

83 * 
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86 

56 

67 • 
46 
67 
76 
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Unit 6 
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* Items relating to 1980 VISE lyllabus core but being deleted from 1981 VISE syllabus core. 
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Unit 7 



Item 

1 

2 

4 

5 
6 
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8 
9 
10 

Jl 

12 

13 

14 

15 

16 > 

17 

18 

19 

20' 

21 

22 

23 



(\>rrcct 
Response 

( 

" A 
<• 
D 
C 
C 
C 
' B 
\B 
D 

B V 

A 

A 

B^ 

B~ 

C 

% 

B 
D 
A 
D 
A 



l-acility 

62 
^^6 
5» 
44 
54 
53 
50 
43 
47 
51 
24 
88 
54 
60 

47 
59 
53 
56 
54 
31 
37 
44 



Item 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
,34 
♦35 
36 
37 
38 
39 
40 
Af 
42 
43 
44 
45 



Correct 
Response 

A 

( 

H 

1) 

B 

R 

H 

( 

( 

B 

A,(:,D 
C 
C 
B 

B • 
< C- ^ 
A 
D 
B 
D 
C 
B 



I acility 



M 

SO 
M) 
69 
43 
53 
43 
47 
22 
*H0 
50 
76 
35 
36 
58 
64 
61 
61 
66 
57 
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Date : 

Question No. 

1 

2 , 

3 
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5 

6 

7 

8 

9 

12 - 
13 
14 
15 

17 



19 



20 



21 



22 



23 



24 



25 



26 
27 
28 

30 
31 
32 

' ^ 33 
34 
35 

^ 36 

37 , , 

\ ■ -■ 
38 



V 



\ 



MO 



41 

42 
43 



44 
45 
46 
47 



48 



49 



50 
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Unit 1 



1.1 



1.1 



1.1 



1.1 



1.1 



l-I The nucleus of an isotope of beryllium can be formed by the following nuclear reaction. 

' ■ 4}H t 2in 2Be ' , 

The mass of the beryllium nucleus would be * 
A greater than the mass of the protons and neutrons. • 
B less than the mass of the protons and neutrons. 
^ equal to the mass of the protonj^^nd neutrons. 
D equal to the mass of the protons, neutrons, and th^ nuclear binding energy, 

Ui The' element mendelevium (Md) was first isolated by the bombardment of einsteinium atoms (Es) 
with be particles in the process 

• ^J^Es 4 tHc fgtMd + X 

: Tl^ particle reprcsentcdyby X mu»t be 
A ^ f^otoiK ^ C an electron. 

P a neutron. . Da hydrogen atom. ' , 



• 1-3 ' It is believed tW in a supernova, iron nuclei break down according to the equation ,v 
' 5SFe 13$He + 4An t 

Energy is required for this jiroccss. ^ 
As a result of this process, the mass of the system would 

A depend on thq conditions under which the reaction took place, C decrease, 

B remain unchanged. J D increase. 



1-4 For a nuclehjr fusion to occur, two interacting nuclei must 
♦A exert no electrostatic repulsions on each other. 
B demonstrate a mutual electrostatic gttracti^on. 

C acquire sufficient kinetic energy to overcome iii/ electrostatic repulsion, ^ 
D undergo a mass increase which accou^ for the energy needed to overcome the 
; static repulsions. ^ ' ; 

V 

1-5 The atomic number jof an element is ecfual to 

A the number of protons plus^iieutrons in a neutral atom of thfe elemejfit. 
B the number of neutrons in a neutral atojtp of the element. 
C the number of electrons in a neutral atom of the element. 
D the weighted mean, of the isotopic masses of the element. 



net electro- 



^1-6 



LI 



An atom of nibtidium !?Rb is ionized to yieW the Rb* ion. 
In this iori, there are 

A 85 neurons. ^ D 37 neutrops. 

B 85 electrons. f * . E 37 electrons. 

C 85 protons. F 37 protpns. 
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Unit I 



I 1-7 Th< charactcrisik: wavelengths of light producoii when sodiun) is pl^ccxl in a llanu' can best be 
1.2 explained by the fact that 

A whcivcxcitcd to any higher energy level, atoms emit energy in specific amounts, as the electrons 

drop back to a lower energy level 
B when exi^iteil to any higher energy level, jttoms absorb only specific amounts ol encigy. which 

correspond to light of particular wavelengths 
C atoms arc only able to absorb cnet^y in specific quantities. 

D after absorbing energy, atoms release a npecitic amount of energy depending on the amount 
of substance present. 



h2 



1.2 



1.2 



•12] 



1.2 



1.2 



1.2 



' 1-8 Which one of the following statements best expresses the idea of the Pauk principle? 
A An orbital can never contain three or more electrons. 

B An orbital niUst 4ontain two electrons. • 

C An orbital m^ contain one electron. 

D An orbital must always contain one or two electron^. 

1-9 An clement has atomic number 27. • ' * . 

Its ground state electronic configuration is best exprcsseil as 

A Is^ 2s^ 2p^ 3s^ 3p^ 4s^'4p^ 5sV C Is^ 2s^ 2p^ 3p^3d^ 

B Is^ 2s^ 2p*^ 3s^ 3p^ 4s^ 4d^ 5s> . ' D Is^ 2s^.2p^ 3s^ 3p*^ 3^d' 4s^' 

« 

1-10 Which of the following electronic configurl^tions does not represent an atom in its lowest energy 
state? . ' ' 
A ls^28'2p' ^ • C ls''2s^2p^V3p*4s' 

B ls^2s^2p'^ 35^31)' . D .l s^ ;s» 2p''3s^3p'' 3d'4s^ 

The following information refers to the next four items., . . * ' 

CoiTsider the following elements labelled V, W. X, Y'^^nd Z For each element the electronic configpration 
is listed in the table belQw. ' • . % 



Element 

'v. 
w 
• X 
Y 

z 



Electronicconfiguratifin 

Is^ 2s^ 2p* 38^ ip*^ 3d»° 48^ 4p'^ 4d^° 5s^ 5p*.6s^ 

l>2s^2pM5\3p'^3d"'48Mp' " 

Is^ 28^- 2p'^ 38^ if 3d!° 48^ 4p* 4d>° 4f' * 5s' Sp" 5d* 6s'' 

Is' 2s' 2p* 38' 7>\f 3d'° 48' V 4d'° 5s' 

'l8'2s'2pps'3p'i3d'Ms' 



1-11 Which element belongs in the first ti:ansitiop series? 
A, V. B W C X * 

1-1^ Which element occurs in Group II? 

* A V B W C - X 



D Y 



E Z 



D Y 



E . Z 



}\'\3t Which clement occurs in Group V? 

A V B W C X 



1-14 The number of orbitals in the f sub-shell is 
A 2 ■• ' B 5. C 7. • 



D Y 



E Z 



D 14. 
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1.3 



2.1 



2.1 



2.1 



2.1 



2.1 



ll 



1-15 In the original development of the periodic table, Mendeleev placed the then known elements 
in an ofxler based on 

A known properties and atomic numbers. 

B known electronic structures and properties. ^ 

C alomic masses and kno\ln properties 

D the relative isotopic masses of the various known isotopes. 

1-16 Lithium and sodium have similar physical and chemicaji properties. 
This is best explained by the fact that both Elements 
A are ipetals. 

to have the same outer-shell electron configuration. 
^ have a Iqw relative atomic mass. 
D arc in period, 1 of the periodic tablc- 

ir 

1-17 The Avogadro Constant is equal to 

A the number of molecules in one mole of oxygen gas. 
B the number of atoms in 12 g of pure carbon. 
C the number of atoms in 16 g of *80: 

D the number of elementary charges in one cdulomb of charge. 

1-18 The mole is used as a measure ^f amount of substance in chemjstry. / 
In tenris of which one of the following is it defined? 
A volume of particles C number of particles 

B size of particles ' D concentration of particles 

1-19 12 g exactly of ^iC contains 6 0 x 10^^ -atoms of ^iC: Naturally occurring carbon contains 
98 89% HCand 111% by mass. Hence, exactly 12g of naturally-occurring carbon would 

contain ' ^ ^ 

A more than 6 0 X 10^^ atoms of *^C. C atoms of and totaUrng6 0 x 10^^ 

B fewer than 6 0 x 10^^ atoms of *^C. D exactly 6 0 x 10^^ aton^i of *JC. 

/ 

1-20 Chlorine atoms exist in two isotopic foi-ms: ?Kl and ??C1. 

. If it wcir possible to completely separate these isotopes, it would* foll9W that, assuming that all 
gases behaved^ ideally, / 

A .1 mol of (??C1)2 gas would occupy a greater volume than 1 mol of (IKlh gas "nder the 

same conditions. * / 
B J g of f?Cl would contain more atoips.than 1 g of ??C1. 

C ' 1 dm^ oC(??Cl)2 gas would contain more molecules thai) Tdm^ of il^Clh gas under the 
samp conditions. 

' D 1 dm^ of (??C1)2'^ y^ould have a greater mass than I'dm^ of (IKlh gas under the same 

conditions. . il^ • . , 

-*■ . . . 

1-21- The element gallium has two isotopes of relative isptopic masses 68 -95 and 70 -95. Its relative 
' atomic mass is 69 • 75. The percentage of isotope **Ga in naJUirally occurring gallium js 
A 40; B 50. €60, D 70. ^ E 80. 

1-22 Naturally occurring boron consists of two isotopes with the following a'pproximate percentage 
abundances. 

^ 20% 80% ^ ^ 

The best ai/proximate relative atomic mass of .boron is * • 
. -A 10 0. B 10-2. C 10 5. JD 10 8. E 110. 
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Unit I 



1-23 A gaseous compoutul ol nitrogc-n {A, 14) and oxygen {A, is shown* ,by exfKTinuMU to 

have a relative molecular mass in the range of 50 to 100. and to contain a little ovei 30"., mtrogen 
by mass. 

The number ot atoms of oxygen per molecule of the compound is 

A 1> n 2 . ( 3 I) 4 K ? 



1-24 The percentage, by mass, of hydrogen in ammonium dichromate (|^NH4)i C r^ Oi) is (givJ^n 
/1,N 14; H l;Cr 52; O 16) 
I X 4 V |(K) 



A 
B 



I X 4 - 2 > 100 



(14 f 4) f (52 X 2) 1 (16 X 7) 

I X 4 X 2 X UK) 
2(14 t 4) r(52 X- 2) V (16 x 7) 



(14 ( 4) ) (52 v 2) t (16 V ^• 
I X 4 X 100 % 
2(14 ( 4)') (52 X 2) I (16 X 7)* 



.4-25 -Two vessels ofequalvolumecontainjielium gas (/I r 4) and nitrogen gas (M, 28) respectively. 
The gas in each vessel is at the same temperature and pYessure. . i 



When the gases in the two vessels arc mixed, the percentage by mass of nitrogen in the mixture is 



- 4 X 100„ 
^ ■"28T4^"- 



B 



4 X lOOo, 

" .28 



^ 14 X [00„/ 
"14+4''° 



28 X 100„/ 
^ '28T4-'"- 



The following information refers to the next two. questions, 

A student had two flasks of identical volume. 

He filled flask 1 with I mol of gas X (M^ 20) at a temperature of 400 K. and flask 2 with 2 4nol of 
gas Y (A/, 80) atKjOO K. 

1^26 The ratio, pressure of gas X: pressure of gas Y, is equal to • W 

A 4:1. • B 2:1. C 1:1. D 1:2. * . E 1:4. 



1-27 



1-28 



1-29 

ft 



1-30 



The ratio, number of molecules in flask I : number of molecules in flask 2, is equal to 
A 4:1. B 2:1. C 1:1. D 1:2. JE I :V 

One' mole of an ideal gas occupies ' . / 

A 22-4 dm? at 273 °C and 101 300 Pa pressure. 
B - 44 8 dm^ at 546 °C and 101 300 Pa pressure. 
C 22 4 dm^ at 273 "C and 202 600 Pa pressure. 
D 44 8 dm^ at 546 °C and 202 600 tta pressure. 

A flask, contains 1 mol of gas molecules at 250 K. . 

A flask, N, whose volume is the samp as flask M, contains 2 mol of gas molecules. The pressure 

in flask. however, is the same as that in flaslc M. - 

This could bfc cx^aine^ if the gas.Jn flask N 

A had half the relative molecular mass of the gas in flask M. 

B was at a temperature of 125 K. ^ • . f 
C was composed of diatomic molecules. • i. 
D had half as many molecules as the gas in flask M. 

If, at a fixed pressure, 2 -20 g of a gas at 300 K occupies the same volufne as 2 02 g of nitrogen 
gas at 290 K, then the molar mass of this gas is (givcii /<r N = 14) . 
'2 20 x 14 ' ^ 2-2() X 300 X 14. 



B 



2 02 ^' 
X 2-20 X 14 



^•02 



g 



^ D 



2 02 X 290 ■ 
2 X 2 20 X 300 X 14, 
2 02 X 290 



E 



2 X 2 -20 X 290 X 14. 
2 02 X 300 



g 
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i:i CluMnic<il K MC lions 

2.3 Stoirhiornrtric ( ak uUitioris 

2.4 Chemical cquilihriur)i 



1 



/ 



Unit 2 



2-1 



A reduction reaction may often involve the 
•A addition of hydrogen. 
B rfmov&l of hydrogen. 
C addition of hydrogen io^ 
D removal of hydrogen ion^ 



2-2 In which of the following compounds docs the underlined clement have an oxidation number 
of +2? - . . , < 

A ;^(OH)i 6 CrOjCli C NOi D CH3OH 

( . . • ■ 

2-3 Concentrated sulfuric acid is able to act as an oxidising agent. V 
Which one of the following equations illustrates this ability? 

A 2NaOH(aq) + HaS04(aq)-Naj504(aq)U2HaO(l) ' , 

B NaCI(s) + HaS04(aq) — N»HS04(aq) + HCl(aq) 
,C Zn(s) + 2HaS04(aq)-ZnS04(aq)+2HaO(l) 4-SOa(g) . 
D 2NH3(g) + H2S04(aq)n*(NH4)aS04(aq) 



2-4 Which' one or more of the followinjf reactions of nitrogen oxides arc redox reactions? 
A 2NO + O2 - 2NO2 D N2D3 \ HaO - 2HNO2 

B' 2NO2 + H2O -» HNO2 + HNO3 3NO - N2O V NOi 

C 2NO2 - N2O4 



2-!i The pernn^nganate ion, Mn04, can^oxidise HaS U) elem^tal sulfur, according to the following 

^„-^^ equations: . ^ - ^ 

MnOi + 8H* + 5e- - Mn^* + 4H2O V 
HaS S + 2H* .f2c- 

' When the redpx reaction occurs, the ratio of number of mole of Mn04 reacting to number of 

. mi>le of S produced is 
' A 1:1. B 1:2. C^:l. D 5:2. E 2:5. 



2-6 Heptane bums in air according to the equation 

C7Hi6(l) + l 102(g) -»7C02(g) + 8HaO(g). ^ 
What volume of CO2 is produced at STP, by the complete cohibustion/Of 1 0 g of heptane?' 
(^,H - 1; 12) ^ 

A 0 224 dm' B 1-57 dm' C 179 dm' D 2 46 dm' 

2-7 A sample oX impure limestone had a mass of 10 0 g. When heated strongly, various volatile 
materials were evolved, but the CO2 component was isolated and absorbed by passing it through 
^ Cab which showed a mass increase of 2^ g. 



Based on these figures, the carBonate ion (COS ) content in the limestone was 
40; C t 12; O 



(given A , Ca 
A 2-2% 



16) 



B 22 0% 



C 30 0% 



D 50 0% 
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I 



2.3 



2.3 



2»8 The mass of anhydrous sodium carbonate required to make up exactly 2 dm* ol 0 02.*> M solution 
iM/4, N, 23; C 12; O 16) ^ 

A 2 X 0 025 X (23 } 12 } (3 x 16]) g. D 2 x 0 025 x ((2 x 23] i 12 I (3 x 161) g. 

P« 0 >025 X (23 -1 12 } (3 x 16])^ ^, 0 025 x ((2 x 23] ( 12 ( [3 x ^ 

„ 2 V 0025 f 

(23 f 12 f (3 X 16])^ , 

The followinK informatkHi refers to the next tv^o itenis. O 

2-45 g of pure pota.ssium chlorate (KCIOj) was quantitatively decomposed to prtHlua* pota.ssium 
chloride (KCI) and oxygen. The potassium chloride was dissolved in water and treated with a 0 2 M 
silver nitrate solution (AgNOa) producing a precipitate of silver chloride. 
{ArN^ 14. O ^ 16; K = 39; CI = 35 5; Ag - 108) 

2-9 The volume of oxygen released from 2 • 45 g of KCIO3 at STP is 



A 0 02 X 22 4 dm'. 
^ 0 03 X 22 4dm\ 



C 0 04 X 22 4dm\ 
D 0 06 X 22 4dm\ 



2.3 



2.3 



2.3 



2.3 



2.3 



2.3 



2-10 The volume of silver nitrate solution required fpr the complete reaction of the potassium chloride 
solution is * ' 



^ 0-2 \ 1000 3 

^ "-0:02-^ 



^ 0 2 X 1000 3 



fTrX 1 The volume of 0- 1 M H2SO4 solution required to preparo 5 -62 g of hydrated iron (III) sulphate 
(Mr ~ 562) from iron (HI) oxide is 

A 10 cm'. B 30 cm'. C 100 cm'. D 300 cm'. E 1dm'. 

•2-12 , Whfcn 20 cm*^of 1 M BaCb solution is ^ded to 40 cm' of 2 M K2SO4 solution; the mass of the . 
BaSOi^precipitate formed is (given /4,K-39;S = 32;0 = 16;tta = 137; CI - 35 5) 
A 2 33g. p 4 66g. C 9 32 g. . D 18-64 X 




The following faifamiaiflon refers to the next four items* 

A solution is prepared by adding 250 cm^ of 0 05 M Ba(OH)2 solution to 250 cm^ of a 0 02 M solution 
of NaOH, 

• \ 

2-13 The molarity of the solution with respect to the OH ion is 1^ 

A 0 03|m. B 0 04M. C 0 06 M. D-0 07 M. E 0 12 M. 



2ipi The molarity of the solution with respect to the Na^ ion is 



A 0005 M 



B 0 01 M 



C 0 02M. 



D t) 03M. 



E 0 04 M. 



2-15 What would be the minimum volume of 0 05 M HiSGU required to precipitate the Ba** ions 
from 50 cm' of the solution as BaS04? 

A 25 cm' B 50 cm' C 100 cm' D 250 cm' 



2-16 50 cm^ of the solution required 60 cm^ of an HCl solution for complete neutralization. 
The molarity of the HCL was ^ 

A 0 03 M. B 0 05 M. C 0 06 M. D 0 10 M. E ^ 0 12 M. 

2-17 A student prepares a si^ution that has a pH of 8 * 8. The concentration of HsC*^ in the solution. i>^ 
A 8-8 M. . B 8xlO»M. 10-* M. D lO'^ ^M. ^ 
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•2.3 



2.3 



23, 



2.4 



2-18 The sourness of a substanW is a reasonable guide to its acidity sourness increases with increasing 
acidity. \ . 

If solution was more soiiV than solution B. then it is Ifkcly that 
A solution A was at a hig^g^^pH than solution B 
R solution A has more OH \ ions in solution than solution B 

solution A has a higher coi^centration of WiO molecules than solution 
D solution A has a higher concentration of HaO* ions than solution B. 

> 

2-19 A student titrated an apprt)ximatel^ 2 M solution of acetic acid (CH3 COOH) into a 25 O^cm^ 
sample of 2 0 M NaOH. 

The equation for the reaction Is 

CH3 COOH } NaOH H^ip f CH3 COONa. 

The indicator used changes colour at a f^H of 7 • 3, white the pH of a 1 M solution of CH3 COONa 

i,8-5. \- V ' ' 

The equivalence point of the titration (tbeYoint wfmt' 
will occur ' \ 
A after the end point has been reached. 
B before the end point is r^ched. * 
C at exactly the same titre as the end point\ 

D either before or after the end point, but aidditional information is necessary to decide this. 

2-20 A mixture of nitrogen and hydrogen was allowed to achieve^lH|^rium at a constant temperature. 
Analysis showptHhat the mixture contained 2 O\mol Nj, 3 0 mol Ha and i 0 mol NH3. the 
number of m^l pf Ha originally present w^ " \ , ^ 

A 3 0 f (2 X 2 0). 
3 0 4 (i X 2 0). 



oqual moles of reactants have been added) 



^.C 3. t. (| X 10)._ 
D 3 Ovf (j X 10). 



2.4 



2.4 



•2.4 



^22 



2-21 Which one of the following procedures is not likely to increase the rate of reaction of a gaseous 
system? 

A increasing the volume of the system at constant teniiperatu|« 

B increasing the temperature of the system at constant volul^e ^ 
C increasing the concentration of the reactants at constant ifenipcrature 
" D in(!reasing the pressure of the system at constant tempei^ture 

L ' ■ f 

If a catalyst is added to a reversible reaction at equilibriui|f, thea^t alters the rate of 
A the forward reaction only. / 
B the back reaction only. ^ . 
C both the forward and back reactions equally^. ^ 
D the forward reaction more than the rate of the bac|l^ reaction. ^ 

^ I 

In which OM or More of the following chemical equilibriivgli systems will the position of equilibrium 
be shifted to the ru^ht by an increase in volume? ^ 

A CaC03(9)^aO(8) + C02(g) c'C3H.(g) + «)a(g)^3C02(g) + 4H20(g) 

B 2HI(g)^H2(g) + Ia(g) D q^g) + 3F2(g)^2ClF3(g) 



2-23 



2-24 



Nitrdgen reacts with h](drogen according to the equation 

N2(g) + 3H2(^5i^3(g) 7 
a: for this reaction, at 475°C, is OM)l CM ' ^ » . 

If, in such a system at equilibrium the conccntratidt) of NH3 was 10"^ M, and the concentration 
of Na was 10"' Jj^hcn the concentration of Hj was 



A l.M 



1 M 



C 0 01 M 



D 0 001 M 



E 0 0001 M . 
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ERIC 



2.4 



2.4 



2.4 
(4.3(ii)) 



llie folluwiitK inrormation rerers to the next two items. 
C arbon monoxide and chlorine react according to the e(juati<i^i 

The forward reaction is exothermic, 



2-25 If a mixture of CO. Ch. and COCb at equilibrium at HKX) \ is cooled to MR) X at constaitt 
volume, ihen, when the new equilibrium is aliamed, * ^ 
A t-he concentration of CO NVjll decrease. 
B thb concentration of COCIj will decrease. 
C the value (>f K will decrease 
D the rate of reaction must remain unchanged. - * 

• 2-26 If the volume of an equilibrium mixture of CO, CI2, -and COCI2 is halved, by incr^Msing the 
pressure at constant temperature, then, at the ncw^ujlibrium 
A the concentration of CO will have decreased, ' , 

B the concentration of COCI2 will have increased. 
C the value of If will increase. ' ^ 

D the rate of reaction must remain unchanged. , • • 



2-27 



A closed vessel cpntains nitrogen and hydrogen in equilibrium with NH3, a» shovsrrt byOhe* 
equation below. ^ . , ' 

N2(g)+3H2(g)v->2NH3(g)^AH- . 92kJm(5r* 
Which one of the followjng procedures will shift the equilibrium position to the right? - 
A* decreasing the volume of the system 
B increasing the temperature of the system * 
C introduction of an inert ga%Jinto the system 
D addition of a catalyst to th^ system 



/ 
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2.4 



2,4 



TW foOowliv MoraiattM rttm to tk^ m xt tknt \ttmm. \ 

Some hydrogen and kxlinc wcrp plai^l in a scaled vessel ami heated to MK) (\ whenp equilibrium was 
eMablished acx^ording to the equation 

Hi(g) » lj(g)."2HI(g) 
The reaction is endothennic. 

V\k mixture was ihcn ijuicklv c<n>loi1 ?ui thut uo lurthcf rcailion look pliuc. ainl {)\c C()uilibrium was 
undisturbed. Some Ij was mnoved and replaced by an equal amount ot radioactive iodine. Ij* 
Equilibrium was then re-established at 500 "^C. 

2-28 LIpon re-establishment of the equilibrium mixture, the species present wouW be 



B Hj; HI; la*; HI* 



C Ha. la, HI, HI* 

D Ha; la; HI; la*; HI* 



2.4 



2-29 The volume of the container housing the equilibrium mixture was then halved, while keeping 
the temperature constant. 
It would follow that 
A the mass of la* would increase. 
B the mass of la* wmild decrease. 
C ' the mass of HI would decrease. 

the mass of la would increase. 
E there would be no change in the relative masses of the reactants and product. 



2-30 The volume of the container was then returned to its original value and the temperature was 
increased to 600 

It would follow that, compared to t|y originaKequilibrium situation, 
A [HI*] and [la*] would both increase. 
B [1^*] and [la*] would both decrease. 
C J[H!^] Would increase but [la*] would decrease. 
D J|il*] would decrease but (la*) would increase. 
> £ the reagents woul^ remain unchanged. 



m AwtmHfii CoBiKrt fot MJcatlowl KftMreh /imitid. aidrord Hquie. K'rtdtrkk Sirttt. Hawihom, Vk. 5U2 ACER CHBMTIC YfiAR la - Uiill t 

. . . /r^. . . Hilltrr ' " i.. «..wiui... 



TMt |Ni|t my not bf r^HrMliiQad* •KtfH for mfithin • w^ooX or •imlttr tdi»c«li5««l tiUbtltHmtiil. w\\hou\ ptrmiMlon (h>m ihf publithf r. 



X 20 



unn 3 ^ 



1 t.insloi rn.ition <>l oruMcw l>V < hiMnii «il nwi tion 
rioclui tion of cUh h k ill vwct [\y by < honiii ^iT itcU tion 
Choniiccil ie<Kti()HS (hivoii by i Ice ti oru ic^y 



Unit 3 



3.2 



3.2 



3-2 



3.2 



3.2 



llir foUowlnn InfomiatkNi irfrr^^ the next two ttrmH. * 

I.M) cm* ol water ul K wus plXed in an n^fiuliUttt flask, arul t\\c t|;ni|HMaUtti- incasural a( 20 scct^tu^ 
intervals for 3 minutes. The results arc shrfwn.on the graph below After 60 seconds. 0 1 mole of the 
compound NaX was addctl to. the water. 
Room temperature was 293 K throughout the experiment 



3-1 



3-2 



3^ 



3-4 



3^ 



307 

temp 

in 

*'as*^ 303 
(K) 

301 
299 



0 



* 

20 




The solution process NaX(8) f aq 
A exothermic. 
B cndothennic. 



0 1 00 1 20 
psed (seconds) 

* Na*(aq) + X ~(aq) is 
C endergonic. 
D thermoneutral. 



140 



160 



180 



The sign foV AH in the above reaction is 

A negative, as tjjt system gradually gains heat from its surroundings. 
B positive, as the water tends to gain energy. ** 
C positive, as the solid tends to lose eneYgy to the water. 

D negative, as the system produces heat which, it gradually loses to it? surroundings. 

For thTreaction Ha(g) + Xiig) - 2HX(g) AH = - 1 10 kJ 
AH for the reaction HX(g) iH2(g) > iX2(g) is 
A -220 kJ. C -55kJ. E +110kJ. 

B -IlOkJ. D +55kJ. 



( 



For the reaction HCl(aqj^ NaOH(aq) - NaGl(aq) +' HaO(l) AH - - 56 kJ moP* 
When 10 cm^ of 0 25 M HO solution is rcactetf with 20 cm^ of 0 15 M NaOH solution, the hea\ 
change occurring has the value 

A 56 J. C3x56J. E 0 5 x 56J . 

B 5 5 X 56 J . D 2 5 X 56 J ; 

The equation below replants the solution of sodium thiosulphate in excess water. 

NaaSaO3(8) + aq-^2Na^(^q) + S205 (aq) AH - +7 li5 kJ moP * 
When 0 010 mole of sodium thiosulphate is dissolved in 100 cm* of pure water in a thermally 
insulated container, 

A the water will become warmer due to the reaction. 

B the water will temain at the same temperature but heat will be given off to the surroundings. 
C the water will become cdtder due to the reaction. 

D the water will remain at the^me temperature but heat will be absorbed from the surroundings. 
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Unit 3. 



3-*| The combustion of the fuel gas butane (QHio) proceeds according to the equation 
2C4H,o(g) M30a(g)->8CO,(g) ( lOHjCHl) AH 5760 kJ 
The mass of butane (M, 58) which must be burned in order to produce T 0 kJ of heat accojrding 
to the equation given is 

10 
5760 

5760 



B 

C 



10 

5760 
10 



58 g 



I) 



58 

5760 ^ 2^ 



X 2 V 58g 
X 1 0 X 58g 



5760 X 2 X 58 g . 



3-7 



i-i 



Consider the following thermochemical equations. 

CaS04(8) +^cj -Ca* * (aq) + SQj " (aq) AH = - 66 5 U mol 
CaS04 . 5HiO(s) + aq ^(aq) + SOi ' (aq) f 5HiO(l) AH - + li 7 kJ mol " ' 
A mixture of solid CaSQ* and CaS04.5HaO was added to a volume of water in a thermally 
insulated vessel, and niTtemperalure change occurred. If the inixturc contained 2 0 mol of 
CaS04, the number of mole of ^aS04.5H30 (Present in the mixture was 



B 



2 0 x ll-7 
66 5 

2 0 X 66 5 
11-7 



D 



1 X 11 7 
t o X 66-5 • 

I X 66-5 
20 xll-7* 



3-8 Which of the following reactions would be least likely to occur in the fWnaoe of a fossil fuel 
power station? 

A 2Ha + 02-*2HjO C CH* + 20j - COj + 2HjO 

B C + Oj - CO2 D 2C«Hie + 2502 - I6CO3 + I8H2O 

3-9 In Victoria, brown coal deposits will be able to supply the State*s electrical needs Tor many 
years to come. 

In a coal burning power station, 

A all the chemical bond energy rel^sed from the coal is converted into electrical energy. 
B all the heat energy released from the coal is converted into electrical energy. 
C all the chemical bond energy released from the coal is cgn verted into either electrical or 
heat energy. 

D all the heat energy released from the coal is converted into either electrical or chemical 
bond energy. 
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Unit .V 



The followhig dlagran Md data rcfm to the next four itnns. 




Fc^* 4 2c -»Fc 



£« ^0 77 V 
0 34 V 
£0=- b 41 V 



Fe'*(aq) FQ'*(aq) 
SQJ (aq) 



beaker I 



beaker II 



/ 



Concentrations arc 1 M with respect to the ions listed. 
3-10 For the above system* * 
3.3 ^ A there will be no electron flow in the wire. 

. B • electrons will flow in the wire from Cu to Pt. 
C electrons will flow in the wire from Pt to Cu. 

D electrons wiU flow through the salt bridge from the Cu^ ^(aq) solution to the Fe^ ^ (aq) solution. 
E electrons will flow through the salt bridge from the Fe^ * (aq) solution to the Cu^ ^ (aq) solution. 

^ 3-11 For the system illustrated, the electrode pplarity will be ^ 

3.3 A ^ positive, Cu negative. C Pt and Cu both H zero potential. 

B Pt negative, Cu positive. 

3-12 If a KNO3 containing salt bridge was used in the above system, then, 
3.3 A K ion* migrate into Beaker I, and arc replaced in the sah bridge by Cu^ * ions from Beaker II. 

B NO 3 ions migrate into Beaker I, and arc replaced in the salt bridge by SOi^ ions from 
Beake^l^ * , ^ 

C ions migrate into Beaker I and NOi ions migrate into Beaker II. 
D K * ions migrate into Beaker II, and NO^ ions migVate into Beaker L 

3-13 If the platinum electrode is replaced by an iron electrode, then 
3.3 A there will be no electron flov in the wire. 

B electrons will flow hi the wire from Cu to Fe. 
C electrons will flow in the wire from Fc to Cu. 

D electrons wiU flow through the salt bridge from the Cu^'^(aq) solution to the Fe^'^(aq) 
^ solution. 

E* electrons will flow through the sah bridge from the Fe^'^(aq) solution to the Cu^'^(aq) 
solution. ^ 

3-14 When comparing galvanie ccUs with electrolysis cells, it is true to say that ^ 
3.3 A the- anode is positive, and the cathode is negative in each case. 

B reduction occurs at the negative electrode in a galvanic cell 
C reduction occurs at the cathode jn both case^.- , ^ 
D oxidation occurs at the cathode iii an electrolysi^ cell. 
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31 



3.3 



3.3 



3.3 



3.3 



The next two item refer to the followtag taMe oT VP values 

Bri ♦ 2c -2Br 
CI J f 2e -2CI 
CraO^ + f 6e 
I, f 2c -2r 
MnO* + 8H M 5c 



3-17 



3-18 



3.3 



3-19 



2CV' f 7H,0 



ft" 


. 1. 087 V 


A" 


1 358 V 




= 1 33 V 




0 535 V 




1 491 V 



From this table^ we would predict that 

A bromine molecules will be oxidised to bromide ions by a solutioi^ containing iodide ions. 
B dichromate ions will not oxidis^ iodide ions unless an acid solution \i present. 
C permanganate ions will only reduce a chlorine solution in the presence of ions. 
D dichromate ions will reduce chlorine solution^ but not a solution of permanganate ions. 

3-16 The for the reaction 2NO3- + lOH* 4 Sc" -^NaO + SHjO is 1 18 V 

This means that an acidic solution of NO3" would be reduced by solutionsupf 

A Cl orCr**. C Br" or I . 

B Mn04"orCr20^-. D Mp04"orBr". ' 



.v. 



Which one of the standaid electrodes whose half cell reactions are given below would give the 
largest EM F when paired with a standard calomel electrode (E**=D -24 V)l 




(aq)+e" 
(aq)+2e" 
'*(aq)+2e 
Ag*(aq)+e-- 



♦Fe**(aq) 
-»Ni(s) 
-►Zn(8) 
►Ag(8) 



£O=+0-77 V 
£^=-0 €3 V 
£»=._0-76 V 
£0=+0-80 V 



► 2a . 

► 2Br- 



Cl2 + 2e 
Br2 + 2e 
Fe^*+c 
l2 + 2c--2I^ 
S + 2H*+2e--HjS 
Fc^*+2e--»Fe 



Use the following standard electrode potentials to determine which of the species listed will be 
reduced by hydrogeil sulphide. 

- £"-1 36 V 

£0= 1.07 V ^ 
£"=0-77 V 
£<'-=0-53y 
£0=0 14 V 
£"=-0 41 V 



I 



A Cla.Brj.Fe'Ma 
B Cr.Br.Fc^M 



C 
D 



Fc^* only 
Fe only 



Car batteries are of the lead-acid type. The overall reaction which occurs as the battery discharges is 

y Pb(8)+PbOa(s>H^4H* + 2SQi--2PbS04+2H,0 

In the recharging process, 

A the pH of the soluf ion in the battery increases. 
B all Pb^* ions in the batt<lry are. oxidised to Pb** ions. 
C the lead plates in the battery dissolve ^s Pb** ions tire produced. 
D Pb** ions arc either oxidised or reduced depending on the electrode they are near. 
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3-20 The ^iagram shows a simple primary cell (the Daniell cell) 



CuSO. 



/nSO. 




( tipptfl l{>il 



- poiOils pot 



4 — glass vfm^l 



/."««• «u 0 M V 



A"8oi .!io. 0 20 V 
l-yin- .i^ ^ 0 76 V 



In this cell, the reactant involved at the cathode is 
A gu^^ B HiO. C Zn^* 



D SOJ 



3-21 The nickel-cadmium cell commonly uscsd in electronic calculators has as its overall cell reaction 
NiaOaCs) f SHjCXl) + Cd(s)V^Cd(OH)a(s) + 2Ni(OH)2(8) 
and has an EMF of 1 - 3 V. 
To recharge this cell it would be necessary to 

A apply a potential of 1 - 3 V across the cell, with the Cd electrode connected to the positive 

terminal of the power source. 
B apply a potential of 1 3 V across the cell, with the Cd electrode connected to the^ negative 

terminal of the power source. 
C apply a potential of more than 13V across the cell, with the Cd elecj^ode connected to thf 
* , positive terminal of the power source. 

D apply a potential of moit than 1 • 3 V across the cell, with the Cd electrode connected to the 
negative terminal of the power source. 



r 
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3-22 The diagram below shows a cross-section through k lunctioning Ui Ox fuel cell. 



3.3 



3.4 



3.4 



3.4 
i 



3-23 




cathode 



anode 



Which one or more of the following statements is correct? 

A The anode consists of a strip of platinum. 

B Label X refers to a solution of an electrolyte. 

C Label Y refers to the oxygen gas outlet. 

D Label Z refers to the' hydrogen gas inlet. 

* . •* 
, — * " » 

Which cme of the following would be least likely to affect either the rate, or the type of reaction, 

at a fully immersed electrode in an electrolysis cell? 

A increasing the area of the electrodes 

B varying the potential difference across the electrodes ^ 
C increasing the concentration of the electrolyte 

D increasing the volume, of the solution to be electrolysed , , . 



3-24 Which of ihe following best identifies the cathode in an electrolytic cell? 
A the electrode at which cations are discharged 
B the electrode at which no gas can be evolved 
' ' C the electrode at which OH " ions are produced 
D they electrode* at which reduction occurs 



3-25 The niimerical value of the Faraday Constant (F) is given as 96487. 
This value rcprtscnts 

A the number of^ul(imb -carried by 1 mokof charge. 
B the number of*clcctrons corresponding to ncoulomb of charge. 
C the number of electrons corresponding to 1 mol of elcctric.charge. 
D the number pf ions discharged by the passage of 1 mol of electrons. 
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3,4 



3-26 



3,4 



Electrolysis of a concentrated solution of sodium chloride is an importatil industrial process. 
In this process, which uses a potential difference of^^ V, 

A oxygen is produced at the anode and chlorine is produced at the cathode. \ 
B chlorine is produced at the anode and hydrogen is produced at the cathode. . 
C oxygen is produced at the anode and hydrogen is producetl at the cathode 
D *OH ions aie punluccd at the anode and chlorine is produced at the cathode 
E chlorine is produced at the cathode and sodiiim is produced at the anode. . 



3-27 The diagram shows an electrolysis cell for the extraction of aluminium metal. 



exhaust gas 



frozen crust 



aluminium . 
outlet 



fume hood 




alumina dissolved in 
molten cryolite 



molten 
aluminium 



iron tank lined with carbon (-) 



Which one of the following statepients about this apparatus is correct? 
A Carbon anodes are used because they are unreactive. 

At the cathode, alumina is reduced to aluminium and chlorine. 

The aluminium must be continually removed so that it does not interfere with t^e carbon 
cathode. 

Cryolite is used as a solvent because alumina reacts preferentially at the el^trodes. 



B 

C 

D 
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35 



3.4 



.VM The diagram shows a simphtial representation ol a commercial eleciu»lysis coll the Nelson ( oil 




concentrated 
brtfte 
solution 



3-29 



asbestos 

diaphragm — 
Whtn this ccU is ilsrd in industry, the products are 

A chlorine and oxygen. C chlorine, hydrogen and sodium hj^roxide. 

B chlorine and hydrogqn. D sodium hydroxide and hydrogen. 



In the electrolytic manufacture of tin plate, a sojution of K2Sn(OH)6 is used as the electrolyte. 
The mass of tin that would be deposited after electrolysis for I hour with a current" of 0 3 A 
would be (given F - 96 487C moP • ; /I ,Sn - 118 69) 



B 



0 3 X 118 69 
/ "96487 X 2' 

0-3 X 60 > _LIH:69 

" 96487 'x 2 ' ■ 
0 -3 X 60 X 60 X 118^69 
96487 X 2 ~" 



D 



0 3 x^ X 60 X 118 69 

96487x4 
0^3 X 60 X 96487 

2 X Vis 69 
0 j X 60 X 60 X 96487 
4 X 118-69 ' ' 



3-30 



A student wishes to determine the Avogadro Constant by electrolysing a solution of copper 
sulfate. 

Which one of the following quantities is not needed for his determination? 
A th»-c61kcentration of the copper sulfate solution 
B die mass of copp^deposited ' . 

C the amount of elcctnicity in coulomb, passed through tj;)e-clecti:olyte ^ 
D the value, in couloinb, of I elementary ch^ge 
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4.2(1) The Clements C J3l 

4.2(H) Mydi kies of C , Si * 

4.2(111) Covijieiit boiulliui in cpinpouiuls of C and SI 

4..2(lv) \ Chemistry of some oil and coal derivatives 

4.2(v) /Polymers 

4.2(vlj Some molecules ol biological importance 

4.2(vll) Oxides of C, Si 
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Unit 4 



A. 



\ 4-1 



4.2(11) 



4,2(n) 



4.2tii) 



4,2(ii) 



4,2(ii) 




ipcruturcs. 



4-2 



In the fractional ilifitiHatuni ol cnidc oil. 
A molecules arc split into ^natter molecules ^ 
B alkancs are converted to alkencs. 
C hydrocarbons arc separated acd||||ling to their boiling t 
D aromatic hydrocarbons arc produ^^from alkancs 



Over 50 % of Bass Strait crude oil consists of fractions with a relative molecular mass of I M) or 
more, yet 80 % of the crude oil is converted to patrol, which contains fractions with relative 
molecular masses of 120 or less. 
This is achieved by 

A vacuum distillation of the heavy hydrocarbon Ixactions, 

B IhcnnaHy or catalyttcally cracking the heavier hydrocarbon components, 

C hydrogenatidtt of the undesircd fractions, 

D catalytic reforming of the heavy hydrocarbon fractions. ^ 



4-3 



A common feature of the alkancs is that they all have ^ 

A the same empirical formula, C similar chemical properties 

B the same molecular formula, D similar relative molecular masses. 



4-4 When a hydrocarbon was burned in excess air, the volumes of water vapour and^rbon dioxide 
gas produced were in the ratio 2:1. . 
If the volumes of both gases were measured at the same temperature and pressure the hydrocarbon 
could be 

A benzene, C ethylene (ethcne). 



B ethane. 



D jnethane. 



.4-5 The major hydrocarbon constituent of^rol is octane - CjHxs,^ thcr/ollowing, the equation 
which correctly describes the complete combustion of octane in air is ^, / 

A 2C8Hi8 + 902^1 6C f I8H,0, C 2C8Hi8 i 2502 I6CO2 i ISHjO, 



B 2C«Hift + I7O2 16C0 + I8H2O, 



D 2C«tfi« 3402-^16002 flSHaOa- 
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4-6 Which of the following pairs o( molcculjir slructures represent isomers? 
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4-7 Which one of the following statements is consistent with the structure of silicon carbide? 

A It is covalently bon^led biecauw it is formed by subjecting carbon iiid silicon to very high 

temperatures. ""^ • , 

B It has strong covalent bonds in thrife dimensions. 
, C It is a layer lattice with each atom covalently^Adcd to thr^ other atoms. . 
D Each carbon, atom is covalently bonded to one other carbon atom. 
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4-* The addition pf powdered graphite to a lock which has been sticking wHI often cause the key 
to turn more cosily. _ i ^ 

Graphite has this effect because 

A each carbon atom has already formed four bonds, and hence can form an ui\reaciivc film 

over whiph metals can slide^ 
B its infinite lattice structure is very hard and strong, cnabhng moving parts to shde ovei a 

thin layer of graphite. 

C the tetrahedral arrangement of bonds around each carbon atom causes neighbouring carbon 

atoms to slide past one another. 
D the carbon atoms are l>ondcd into two dimensional sheets which can slide freely over one 

another. 

H H 
0 C = C • H > 

/ V / 

H , C = C , 

/ \ 

H " H 



4-9 Butadiene — structural formula 



is a reactive chemical used 



extensively in the production of synthetic rubber, ^ * 

It is often described as an ^'unsaturated' hydrocarbon because 
A butadiene molecules are unstable and react easily. 

B eaphvbutadienc molecule has two fewer hydrogen atoms than each butane ip^lecule. 
C each carbon atom in butadiene has only three shared electron pairs instead of four. 
D , each molecule of butadiene contains at least on6 double bond. \ 



4*10 The vapour above a candle which has just beoi extinguished contains hydrocarb<j>ns whichsare 
gases at room temperature. i 

The process leading to the formation of these compounds is best described as 
; A distillation. C cracking. 

B vaporization. " *D reforming. 

4-11 Ethylene may be obtained from cri^de oil by 

\ separating out the lighter components fractional distillation. 

B separating out the heavier components by fractional distillation^ ^ 
C catalytic crackipg of the cnijlcpil followed by distillation. ^ 
J) catalytic reforming the crude ^oil followed by distillation. 

4-12 Ethylene reacts with wAter to produce ethanol according t6 .the equation 
^ ■ ■ CaRi + HaO-^CiHsOH , v 
This reaction is desicribed as ^ / .^ 

A a condensation reaction. . C an acid-base reaction. 

B a substitution reaction. , ' D an addition reaction. 
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4-13 I-or many ycam chemists Used the following structure to rcpiestnt the bcn/ene y^u>lei ulc 

— H 




This structure is unsatisfactory because ^ 

A in some benzene molecules the double bonds arc adjacent to one another. 
B hj^h benzci\p molecule actually has six equivalent double bi^nds 

C two electrons from each double bond arc actyally sharc<^wi(h the other four carbon atoms. 
D the carbon atoms arc arranged in a circle, and not in a hi^xagon, as this structure suggests 

4-14 Which one of the following structural formulae represents a segment of a pcily^hcnc 
(poly(ethylenc)) molecule? 
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4-15 In the production of beer, yeast cells are added to a mixture of hops and barley. * 
The purpose of the yeast is to 

A convert sugar, derived from barley, into ctTrbon dioxide and watM^thus giving beer its 

effervescent nature. ■jp 
B convert chemicals in hops into small proteins, giving beer a nutrient* value. • 
C break'down starch, from the barley, into glucose and carbon dioxide giving beer a high 
energy qonfent. 

* ' D convert sugar, derived frdm badey, into ethanol, giving beer its alcoholic nature. 

4-16 Which of the following would not be a soufce of carbon dioxide? 
A ^fermentation of sugar to alcohols , 
B photosynthesis ■ 
• C the production of calcium otidc from limestone - 
D the bumingf of fossil fuels - • , 
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4-17 The molecule CHiCH(NHjK OOH it an example of 
4.2(vi) A a protein. C a peptide 

B an amino acid. a nucleic acid. 

4-18 A charnctcmtic of enzymes is that 
4,2(vi) A they increase the rate of any chemical reaction in a living system. 

B they «re much more reactive than protein molecules. 
C they fVinction best in neutral solutions. 
D thfcy spcciAcally catalyze particular chemical reactions. 

4-19 The peptide link is the group of ^toms which bond amino acids into proteins. 
4.2(vi) - A structural representation of the peptide link is 



A HiN C 



o o 



NH C 



X 



B 



O 



NH C 



D 



NH 0"C 



4-20 A biblogist isolated a high molecular mass chemical from some living tissue. He found that it 
4.2(vi) ^contained the elements carbon* nitrogen, hydrogen, and oxygen, that it was insoluble at high 
and low pH, and that it was made up of numerous sub-units. 
Further investigations would probably show that 
A the sub-units are identical. 
B the sub-units are sepahible by hydrolysis. 
C the sub-i|nits arc linked by carbon-carbon single bonds. 
D the sub-units become negatively charged at low pH. . 

4-21 Whidi one of the following groups contains the formula of a substance which is unlikely to be 
4.2(vi) found in large organism^? 

A COa; Oa; QHiaO^ ^ C COa; NH3; SiOa 

B H2O; CO2; NaCl D Oa; (NHi)aCO; HaO 

4r22 - People intent on suicide may lock themselves in a confined space, and allow fumes from an 
4.2(vii) internal combustion engine to fill the space. 

High exhaust fume concentrations lead to death because 

A carbon monoxide combines more extensively with haemoglobin than does oxygen, thus 

starving the tissues of oxygen. 
B increased exhaust fume concentrations greatly lower the oxygen concentration in the air« 

^ causing death by asphyxiation. 
C carbon dioxide dissolves in blood forming carbonic acid, causing death by acidosis. 
D carbon moAoxide and carbon dioxide dissolve more readily in blood than does oxygen, 
causing oxygen starvation in the tissues. 



4*23 Hn which of the following processes does COa not play an impotent role? 
4.2(vii) I A photosynthesis C respiration 

B combustion of hydrocarbons D petroleum refining 
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4.2(vii) 



4-24 In order to make bread dough rise, a ba^^cr may use flour containing iuUlcti chenucals 
Which one of the following could be satisfai torilv use<l by the bakei"^ 
A Na^rOj ' i CaCO, 

B NaHCX), |> Ca(IKX)3h 



4-25 Most buildings construclcxi ol ({uariifxi hnustoiu- sliow dctmoiadon altn a few ycais 

4.2(vii) I A possible explaivatioh of this phenomenon is that 

I A water reacts with calcium carbonate releasing carbon dio?iidc and leaving a dcposi! of brittle 

I calcium hydrogen carbonate. 

I B carbon dioxide relicts with calcium oxide impurities m limestone. \o prculucc nractive hydrogen 

j » carbonate ions. 

j C water combines with atmospheric carbon dioxide, forming carbonic acid, which, in turfi. 

j reacts with calcium carbonate to form soluble calcium hydrogen carbonate, 

D water combines with calcium carbonate to form the strong base calcium hydroxide, wh^rh 

I reacts with acidic impurities in the limestone. 



4.2(vii) 

X 



4^27 
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4.2(vii) 



4-26 Silanc will bum spontaneously in air, yet methane has to be fgnUcd,^ 
This difference can be attributed to 

A Si-H bonds being stroqger than C H bonds and SlOa being more stabte than CO^, 
B Si H bonds being weaker than C H bonds and SiOa being more stable than C O^, 
C Si H bonds being stronger than C H bonds and SiO^ being less stable than C Oj. 
D Si-H boqds being weaker than^C H bonds and SiO^ being less stable than COi 

N 

Silica (SiOi) o^urs naturally in three crystalline forms. 
•Each of these forms * 
A has a crystal structure identical to each of the other forms. 
B has the atoms arranged in a covalent network lattice. 
C has physical properties identical to each of the other forms. 
D has each silicon atom bonded to four o^i^en atoms and vice versa. 



4-28 Which of the following is not a property of glass? 

A Glass softens gradually over a range of temperatures. 

B The brittleness of glass is independent of the rate of cooling. 

C Glass crystallizes only slowly at room temperature. 

D y/solid glass shows some of the properties of & liquid. 



4-29 Clays arc produced by 
4.2(vii) A the dissolving of silicate minerals in rain water. 

B the weathering of sand grains containing silica. 
\ C the reaction between silica-containing quartz and bicarbonate ion in the soil. 

D the sticking together of small particles formed by the breakdown of silicate minei;^ls. 

' ' %■ 

4-30 In the manufacture of ceramics, the reason for the high firing temperature of the clay is to* 
4.2(vii) A soften the mixture as a preparation for pouring into moulds. \ 

B . drive off the water of crystallization in order to increase the strength of thc\onic bonding. 
C increase the rate of particle diffusion, to ensure a regular crystal lattice. 
D enable the particles present to fuse together to form a solid, coherent mass. 
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Unit 5 



The nrxt three itetm refer to the following diagram of a plant producing phoitphorufi. 



•4.3(1) 



4.3(i) 
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phosphorus 



5-1 The purpose of the coke is to 



A 
B 
C 
D 



oxidise POj ions from cali;^um phospt\ate to P4 molecules, 
oxiclise SiOj from sand to SiOj~ ions. 

reduce P4O10 molecules formed in the furnace to P4 molecules * 
reduce atmospheric O2 to CO, which acts as an inert atmosphere. 



5.3 



5^ 



The purpose of the carbon electrodes is to 

A reduce the PQJ " ions to P4, and oxtdise Si02 to SiOj " . • . • 

B reduce POj ^ ions to P4, and oxidise carbon to CO. ' 

JC electrc^tatically attract the iholten siUcatd^slag to the bottom. 

D allow current to pass through the mixttire, thereby generating ^eat. 

The phosphorus is initially produced in the plant in the form(s) of ' . 

A red phosphorus. C black phc^sphorus. 

B white phosphorus. . D a mixture of more than o^c allotrope of phosphorus. 

There are 3 main allotropes of phosphorus. 

Which one of the following statements about the allotropes is correct? 
A ^ each allotrope, the 15 electrons in each phosphorus atom^are arranged in 3 orbitals. 
The chemical properties of each allotrope are identical, although the physical properties differ. 
In each allotrope, the phosphorus atoms have 5 valence electrons. 

The allotropes have different physical and chemical properties, ahhough the arrangement of 
bonds within each allotrope is identical. 

. • _ y \ 

Unit 5 
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D 
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4,3(0 
(22) 



4.3(1) 



4.3(ii) 
(2.4) 



4.3(ii) 



4.3(ii) 



4.3(ii) 
(2.4) 



5-5 In which of the following compounds dtw phosphorus show the h>wcst t>xulatn>n state ? 
A PH4Br < PV> V. Ca,(IH)4)j 

B POBrj D IKU 

V 

5-6 Whicjfcone or morf of the following statements descriMs) a role of atnn>sphci ic nitmgcn? 
A It IS the immetliate sour*.* t>t tlie nitiatcs lequtuxl hy plants. 
B It is oxidised to NO^ at the temperature of a lightning flash 
C It prevents excessive rates of combustion in systems exposed to The atmosphere. 
D It is converted to HNO3 and NHj at the tcnn>eraturc of a lightning Hash. 

5-7 Atmospheric fixation of nitrogen oocui? in lighmirig flashes according to the equation ^[^"^^^ 

N2(g) f 02(g>^-2NO(g) 
For this reaction K 10 at 25 X, and 5 x 10 " ^ at 3000 X. 
The differing K vajues indicate that 

A the rate of NO formation is much greater al 3000 X than at 25 X\ 

B there will be a grfeater ratio of reactantti to products at 3000 X than at 25 C. 

C the reaction is exothermic. 

D the decomposition of NO giVcs products with a heat content less than that of NO. 
The next two item refer to the flow dbgnun below for tiie Haber Process. 



Y- 



compressor 



convert or 



refrigerator 



NH, 



5^ 



The gases X and Y arc 

A air and hydrogen. 

B hydrogen and nitrogen. 



C air and nitrogen. 
D nitrogen and steam. 



5-9 



5-10 



In the compressor, the pressure of the incoming gases is increased in order to 

A facilitate the dis^iation of rcactant molecules. 

B inc^ca8e the yield of^ ammonia being formed in the compressor. 

C force the equilibrium position to the right for the reaction in the converter. 

l)L^liminate \he need for a catalyst. 



The commercial production of ammonia is represented by the equation 

^ N2(g) + 3H2(g)^2NH^(g) AH ^ ~95kJ mo\ ' 
The reaction conditions may be adjusted so that 

A increasing the temperature allows the forward reaction to proceed to a greater extent. 
B lowering the firessure allows the forward reaction to proceed to a greater extent. 
C any change in the rate of "the forward reaction^ compensated by an equal change to the 
*rate of the back reaction. 




D 



the rate of the forward/eaction is fast enough to partially comj>ensa>^^or its small extent. 
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4.3(ii) 



4.3(ii) 



4.3(ii). 



f 4.3(iii) 



4.3(ui) 



4.3(iii) 



4.3(ui)' 



5-11 Ammonia has a bbiling temperature of 33 C 

The boiling temj^rature of phosphine (PHO will be 

A higher than 33 "C, because phosphine molecules contain more electrons than ammonia 
moleculen. 

B lower than ~ 33 "C, because the bond polarity in phosphine is much less than that m ammonia 
r higher than 33 ''<\ because the hydrogen bonds between phosphine molecules arc stronger 
than those between ammohia molecules. 
' D lower than 33 ""C, because P~H bonds arc stronget than N H bonds 



inget 

tyn 



lowest equilibrium constant at room 



5-12 Which one of the following expressions will have 
temperature and atmospheric pressure? 
A NH3(g)^ aq,^NH3(aq) 
B NH3(aq)4 H20(l)v "NHl(aq)+0H (aq) 
C NHsCaq) + HjOdK-^NHiCaq) 4 H3O* (aq) 
D Ag^iaq) i 2NH3(aqK ^Ag(NH3)i (aq) 



5-13 If a saturated solution of copper hydroxide in equilibrium with excess solid was maintained at a 
constant tompcralure, which of the following would cause additional copper hydroxide to 
dissolve? 

. A A evaporation of half the water C addition of solid NaOH 

B addition of solid Cu(OH)2 D addition of NH3 solution/ 

5-14 Silver chloride is virtually insoluble in water, yet significant amounts dissolve in 2 M ammonia 
solution. 

The principle reaction involved in the ijjssolution of AgCl is \ 
A the reaction of NHi ions witlvCl" ions to form soluble NH4CI. 

B the removal of Ag"^ ions from solution as Ag(OH)i complex ions. ^ 
C the reaction of Ag^ ions with OH" ions to form soluble AgOH. 
D the removal of Ag^ ions from solution as Ag(NH3)2 complex ions. 



5-15 Which of the following oxides of nitrogen cannot exist? 

A N03 B NO , C N,05 D N2O4 



E N2O3 



5-16 Which OM of the following oxides dSSTWfVcact with water, to form an acidic solution? 
A N2O B N2O3 C N2O5 D P4O6 E P40io 




5*17 The acid anhydride of nitrous acid is 
A N2O. B N2O3. 



C N2O5 



\ D HNO3 



5-18 A student claimed that he had prepared a jar cotitaining only NO2 gas in his school laboratory, 
by reacting copper with concentrated nitric acid at room temperature. 
HieT claim is likely to bc.tacorrect because 
A NO2 is complietely converted to NO at room temperature. 

B NQj exists in an equilibrium mixture with N2O4, with the latti^redominating at room 
temperature. 

C NO2 is present in an equilibrium mixture with NO, with the latter predominating at room 
temperature. 

D NQi exists in an equilibrium mixture with N2O, with the latter predominating at room 
temperature* 

'^VNi n»y b» wpfod»Q«i exc*^ for uie within m $chwA or limntt •duaiilonti e««b«ihmv*. w|%ui per minion (turn tht puWtshcr. 
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Whifch of the tolli^ing spe<|ics will be present in the grcutcst concentration when NO^ 



through cold wati 
A HjO'(aq) 



B HNO,(aq) 



<• N03(aq) 



I) HN^),(aM) 



4.3(iii) 



4.3(iii) 



4J(iii) 



4.3(iv) 
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5-21 



fa car cngi^}c was tUneil to ailmit iiunv aii \u\o the lombuKlion chanibi-rs. tficii wlniti of the 
following changes in the composition of the exhaust gases would \yc exj>etteil? 
A emissions would be haltt^t 

ft ^Thc amount of unburnt hydnKarbon would increase 

C The an^ount of CO2 would increase ^ ' ' 

D I he amount of would increase. 

Which one or more of the following statements concerning the Ostwajd Process is Incorrect? 

The production of nitric acid from ammonia involves a process of oxidation. 
B The conversion of ammonia to nitrogen oxide requires a catalyst. 

C Nitrogen oxide is heated to a hij'h temperature to speed Hp its conversion to nitrogen dioxide 
D The reaction of nitrogen dioxide with water produces a mixture of nitmus and nitric acids. 



5-22 

B 



Addition of excess cold water to phosphorus (III) oxide produces 
a neutral solution. . C H3PO3. 

H3PO4. D a mixture of H3PO3 and H3PO4, 



a chemical which, absorbs 



5-23 Many chemical processes involve the use of a dehydrating agent 
water from surroundings. 
An example of the reaction of such a chemical is 

A the conversion of P4O6 to P40io and H3PO3, by reaction with water. 
B the conversKU*f P4O10 to H3PO3 and H3PO4, by reaction with water 
C the conversion of P4O10 to H3PO4, by reaction with water. , 
D the conversion of P4O6 to H3PO4 by reaction with water. 



5-24 V Watson and Crick proposed a structure for the DNA molecule, consisting of two chains wrapped 
around each other in a double helix. 
The two Chains are held together by 
A dispersion forces between adjacent bases. 
B cQvalcnt bonds between adjacent bases. 
C hydrogen bonds between adjacent bases. 
D peptide linkages between adjacent bases. 
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4,3(iv) 



5^25 A build-up of nitrogcn-cont«ining waste products in the human body would lead tt\ illness and 
eventual death. 

Which of the following structures is most likely to represent a major human nitrogen-containing 
excretion product? . 
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The foUowiiig information refers to the next two item^ 
Part of the nitrogen cycle ca^^ be rcprflBented in the-lollowing way 



4.3(iv) 



4.3(iv) 
(2.2) 



4.3(i^) 




5-26 Which one of the following phenomena rould noi ht involved in this part of the cycle? 
^ A the action of nitrogen fixing bacteri^ electrical discharge 

' B high temperature combustion y D the action of denitrifying bacteria 

5-27 Which of the following lists all the Jbxidation states shown by nitrogen in this part of the nitrogen 
cycle? ^ , s ^ 

^ A ^3; 0; +1; +3 * C 0; +2; f4; ^5 J 

B. -3; +1; +2; +3 ^ • D 0; -t3; +4; 4-5 



5-2S lo which of the following ways^do most plants obtain the nitrogen they require for their metabolic 
processes? * ^ ^ 

A by taking up nitrate ions from the soil through the roots 

B by taking up ammonium ions, produced by denitrifying bacteria, through the fdbts 
€ by absorbing, through the roots, amino acids from the remains of dead organisms * 
D by absorbing nitrogen directly from the atmosphere ^ 
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'5-29 Ammonium sulphate is used as a rertiliser because * / 

A . it acts as a source of NHl ions which can be used by plants as a source of nitrogen 

for amino acids. 
B it aids in the eutrophication of soils. 

C the NH^ ions arc easily oxidised to NO 3 for incorporation into cellulose 
« D it hydrolyses within the plant to provide a source of H^O* ions for amino acid production. 

■I ■ 

S-30 ^ After placing large amounts of fertilizer on a paddock, a farmer was surprised to find that the 
fish in an adjacent pond v^erg^dying.'* 
The best explanation of this phenomenon is that^ 
A the fertilizers act as a poison on fre^-water animals. 

B the resulting rapid growth of Tresh-water plants has removed most of the available oxygen 
from the pond. \. ' ^ , ■ j 

C the subsequent growth of fresh-Wftter plants has removed all the available fninqrals fronr 
the pond. 



D th<^ acyumulation of nitrogenous compounds in solution renders the pond unfit for animal 



V- 



V" 



/ 
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4.4(iva) 

4.4(ivb) 

4.4(lvt) 
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Direct (oi MuilioM of oxides from inet< 

Oxides of sulfur; sulfm ic <jcid 

Water 

Mydroyen peroxide 
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4.4<,) 



4.4<i) 



4.4(1) 



4.4<i) 



4.4(i) 



4.4(0 



r 

(hI Oxygen is ijjpKfmctl lii>m luiiiul an by 
A catalylic oxidation. 
B fVactional distillation 



C catalytic cracking, 

D electrolytic decomposition. 



6-2 Metals air prepared commercially by extraction from their ores, A major constituent of a 
commercially cxtractablc ore would be 

A^UFV, . B FeO, C AgNO, , D PbS , E ri04 . 



6-3 The alkaline earth metals occur naturally as 
A . metal halides. 
B metal oxides. 



C metal sulfides, 
D free metals. 



6*4 



In the blast furnace, iron oxides are' reduced to metallic iron 
The reducing agent is 



air. 
qoke. 



D 



SiOi . 
limestone. 



E 
K 



CO2: 
CO 



6-5 Haematite is reduced in the blast furnace to iron metal. Successive oxides occurring in this 
4.4(i) process could be represented as * 

A FcO, FcaOa, Fe304. C FciOa, FeO, Fe304 

B Fe304, FcO, Fe^Os D FejO^, FC5O4, FcO ^ 

6-6 Which ofjthc following processes would not occur in a blast furnace? \ 
A Coke is added as a source of carbon monoxide. 
B Carbiarffmonoxide reduces FC2O3 to Fe. ) 
C Impurities in the ore combine with carbon monoxide to form a slag. 
D The molten pig iron collects at the bottom of jhc furnace. 

6-7 Copper that is 99 % puV^s produced by heating concentrated CuS ore with air in an electric 
furnace. Similar treatment of FeS 6rc generally yields an oxide rather than metallic iron. 
The best explanation of this is tl^||i 
A iron is more jreadily oxidized than copper, in air. 
B iron is more difficult to oxidize than copper, in air. 
C iron(II) is mtfre difficult to reduce than coiipcr(I). ^ 
D irw(II) is more difficult to oxidize than c6pper(I). 

6-8 When a copper sulfide ore is roasted to produce copper, the major gaseous product of the 
4.4(i) roasting process is " 

A SO3. B SO2. C S«. D CO. E CO2, 

6-9 It is predicted that more energy is required per mole in the refining of molten alumina than in 
4,4(i) the refining of molten iron ore because 

A the refining of alumina is an electrochemical process, whereas that of iron ore is a thermal 

process. * • 

B alumina has a much higher melting temperature than iron ore. 
C alumina is more difficult to reduce to aluminium than iron oxide is to iron. 
D aluminium has a much higher melting temperature than iron. 
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52 



4,4(i) 



6-10 Which of the following i« not a step in the industrial production of retincd copper? 
A the flotation of a copper ore 
B the roasting of copper sultide ores 

C the heating of a mixture of copper oxide and coke in a furnace 
D the electrolysis^ using a copper anode^ of an acidified copper sulfate solution 



-Mr 



j 6-11 In which of the following aftemi|tivc$ arc motals listed in order of increasing caac of extraction 
4,4(i) j from their ores? 

I A Fe, AK Cu I) Cu, M Fc 

' B Al, Fe, C u E Cu, Fc, Al ^ 

C Al, Cu, Fc 



4.4(i) 
(3,4) 



4.4<ii) 



4.4<ii) 



44<ii] 



6-12 In the refining of copper, the electrolyte used is acidified copper sulfate, whereas in the refining 
of aluminium the electrolyte is molten cryolite (NasAIFft) in which alumina (AI2O3) has been 
dissolved. 

' The reason for the use of different electrolytes is that 

" A Al^*^ ions do not dissolve in water, whereas Cu^*' idn8 do dissolve in water, 
B AP^ ions can only be reduced at high temperature, whereas Cu^* ions arc reduced at low. 

temperatures. / 
C Al^* ions arc not reduced in aqueous solutions, whereas Cu^* ions are reduced in aqueous 

solutions. 

D A\^^ ions react to form A1(H20)6^^ complex ioi>s in aqueous solution, whereas Cu^^ ions 
do not form similar complex ions. 



6-13 Sulfur can exisHij several structural forms at room temperature. 
These forms are known as 
A allotropes. C isomers. 

B homologues. D isotopes. 

6-14 An unusual property of sulfur is that, when it is heated beyond its melting temperature, its 
viscosity first increases before decreasing. 
A possible explanation for this is that ^ 

A sulfur atoms arc arranged in rings which become entangled at moderate temperatures. 
B the increase in temperature causes the chains of sulfur atoms to break up; thus increasing 

the number of molecules present. 
C as the temperature increases, the sulfur rings first break .up to form long chains, which 

themselves break up on further heating. ' ' 

D as the temperature increases, the sulfur chains form larger and larger rings, wliich«gradually 

become entangled. 

The set of elements which characteristically form coloured compounds andf show a number of 



oxidation states are 
A alkali metals. ^ 
B alkaline earth, metals. 



C metals occurring in period 3. 
D transition metals. 



6-16 Brass is an alloy formed by. (Combining 
4.4(ii) A copper and tin. ^ \ 

B , copper and zinc* / \ 
C zinc and tin. 

Tht AiuirtlUn Councn for EdiiCitiofial R«e«rch Umltrd. R.dfoid Houk. Frttlerkk Slr*«l. Htwlhor^. Vk. 3U2J - ACBR CHEMTIC YEAR \1 - Uoii 6. 
TWt ptge may not wprodiicwl, cxcfp* for u«e wHMn • tchool or fimlltf 0ducatiofi«l etwbliihmenu ^itho<ii_£ji)ftiiMion from ihc puWither. 



D tin and lead. 
E ^ copper and lead. 



4.4(ii) 



4.4(ii0 



4.4(iji) 



6-17 Steel an alloy of iron and carbon. 

The reason that carbon i« present in steels is t6 
A increase harctneSJUnd tensile strength. 
B increase ductility and ability to be welded. 



( * increase electrical conductivity, 
D reduce the rate of corrosion. 



The followliiK {nfonnatioii refers to the next three items. 

The underground pipeline bringing natural gas from Gippsland to Melbourne must pass through saHy 
marshlands. Iron pipes arc pBrticularly susceptible to corrosion in the environment. 



6-18 



The overall corrosion reaction involves 
A reduction of the iron. 

reaction of the iron with the dissolved salt, 
reaction of the iron with the dissolved oxygen. 



B 

C 
D 



reaction of the iron with acid from dissolved carbon dioxide. 



19 



The corrosion process occurs in sweral steps. 

Which of the following is not likely to be occurring as the iron corrodes? 
A Fe + Oa +2HaO-Fc** 

C 2Fe(OH)3 -» FeiOj . 2HaO + HjO ^ 
D 4Fe(OH)3-»4Fe(OH)2 + Oa f 2HaO 



^5 



4.4(iii) 



6>20 



By referring to the values below, select which one of the following methods would be least 

successful in reducing the corrosion of the iron. 

£0r^..F. = -0-44V; £«o.-.cu - +0- 34V; £«z..-.2. -0-76V 

completely plating the pipes with a coating of zinc 
attaching a piece of buried zinc metal to the pipe with an iron wire 
completely plating the pipes with a coating of copper ' 
attaching a piece of buried copper metal to the pipe with an iron wire 



A 
B 

C 
D 



6-21 Freshly prepared aluminium filings react more vigorously with water than [do freshly prepared 
4.4(iii) iron filings, yet pots and pan? arc more likely to be made of aluminium than iron. 

"This is because ^ 
A' aluminium is less likely to react than iron. 

B iron rapidly forms an oxide coating, whereas aluminium forms such a coating only slowly. 
C aluminium is covered by a uniform protective oxide film, whereas iron does not form such 
a uniform film. . 
• D« aluminium is not oxidized as rapidly, at high temperatures, as is iron. 

I ■ 

6-22 Which «nc of the following alternatives lists sulfur compounds in order of increasing oxidation 
4.4(iva) number of sulfur? ^ 

(2.2) A S; iCs; SO,; SO,. C HiS; S; SOa; HaSO,. 

B S; SOa; HaSOa; H2SO4. D H^S; S; SOa; SO3. ^ 

--.•>■. • 

s 

6-23 The 'contact' process is the major source of the world's sulfuric acid. 
4.4(iva)' I Which of the following events wouW take place in industrial plants using this process? 

A Oxygen is bubbled through liquid sulftir in the converter to forin sulfur dioxide, 
B Sulftir dioxide and oxygen are reacted catalyticaHy to form sutfur trioxidc. J 
C Sulfur trioxide and water are reacted oatalytically. to produce sulfuric acid. 
D Pure sulftiric acid Is separated from the water by fractional distillation. 
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4.4(iva) 



6>24 



4.4(iva) 
(2.4) 



6-25 



High concentrations of SOa have been blamed for the increased mortality rates twcurring in 
tjjBlfAs'of 'smog'. 

Whiijh of the following processes would not release SO2 into the atmosphere? 

A tfie action of water on superphosphate fertilisers 

B the combustion of naturaHy occurring hydrocarbons 

C Ihe oxi(lation of sivlfide ores in a smelter 

D the emission of gases from a plant using the 'contact' process 

gnc of the reactipns involved ip the production of H2SO4 is given by the following equation. 

SOi(g) I i02(g) -*SOi(g) AH 380 kj moll? 

In industrial plants, this reaction takes place at moderately high templi|tures« because 
A the equilibrium constant is too low at low teml>eratures. 
B SO2 is a liquid at room ten^perature. 
C the rate of reaction is low at room temperature. 

D the SO2 used is s^ready at a high temperature from the previous reaction. 



I 6-26 Which of the following could not be produced if sulfuric acid were added to a reactive metal? 
4.4(iva) ! X S B SO3 C SO2 D H2S . 



4.4{iva) 



V 



4.4(ivb) 



4.4(ivb) 



4,4(ivc) 



6-27 A feature of the reaction between sulfuric acid and glucbse is that 

A each sulfuric acid molecule donates protons to a glucose molecule, 

B each glucose molecule is rapidly oxidised by sulfuric atiid to carbon dioxide and water, 

C sulfuric acid extracts hydrogen and oxygen from glucose leaving only carbon,/ 

D the heat evolved in this exothermic reaction causes the combustion "bf the glucose. 



6-28 The water molecules in ice arc essentially bonded to each other by attractiofis between 
A instantaneous dipolcs within each water molecule, 

B instantaneous ion-dipolc interactions formed between adjacent water molecules, 
C permanent <iipoles within cacliVater molecule, 

D permanentT^M-dipole interactions formed between adjacent water molecules. 



6-29 Despite the fact that the molar mass of H2S is approximately double that of HiO, H5S has a 
boiling temperature of -62 while that of H2O is 100 X under the saiiie pressure. 
This apparent anomaly is due to ■ 
A the weakly acidic nature of H2O compared to H2S. 
B the greater reactivity of HiS compared to H2O. 

C the stronger attraction between hydrogen atoms in H2O compared with H2S, 
D the existence of stronger dipoles in li((uid H2O than in liquid H2S, 



6-30 Hydrogen peroxide is, often used as a bleaching agent— for example, it may be used to lighten 
the colour of h^ir. ■ ^ \ * • / 

In such a reaction, the H2O2 ^ ^ - . 

A reacts with natural body acids Ho produce O2 and OH". ^ 
B reacts with oxidants present in hair to produce O2 
C is reduced ta HiO by chemicals present in hair. 
D catalyses the breakdown of pigment molecules present in hair. 
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The nuc l^^t atom 

Electronic structure of atoms *^ 

The periodic table 

The mole'and chemical forhiulae 

Chemical reactions 

Stoichiometric calculations 

Chemical equilibrium 

Transformation of energy by chemical reaction 
Production of electrical enerc^y by chemical reaction 
Chemical reactions driven by electrical energy 
The elements C, Si 
Hydrides of C, Si 

Covalent bonding in compounds of C and Si 
Chemistry of some oil and coal derivatives 
Polymers ♦ 
^ Some molecules of biolocjical importance 
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Ammonia and phosphine 
Oxides of nitrogen and phosphorus 
The role of nitrogen and phosphorus in living systems 
Commercial sources of O, S, metals 
The elements O, S;metals 



J 



Direct formation of oxides from metals 
Oxides of sulfurhsutfuric acid . 
Water 

Hydrogen peroxide 
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7-3 



1.2 



1.3 



2.1 



7-6 



I nit 7 



7-1 One t>r the luirlcur rcaitUMis sUuliixl by 1 on\ Riilhei lord was llic bt)inh;u(liucnt of nitiogcn 
i^itlci by alpha-pjuticlcs I hc reaction can be repre!vcnteil as 



'1N ' IHe . Vc . Ill . X 
I'he particle X is« 
A an electron. 
B u proton. 



(' an alpha-particle 
1) a (ieutcrium nucleus. 



7-2 As a result of the nuclear t'usum prwess tHcurring in the .sun. 
A the average mass ol' the nuclei in the sun is increa.smg. 
B the sun is becoming heavier. 
C the number of nuclei in the sun is increasing. 
D the number of |H nuclei in the sun is increasing 



I he hydrogen bomb makes u.se of the following, reaction 

41.H -iHe t 2e* 
I mol of I H atoms has mass I (H)7825 x 10 ^ kg^ ' 
I mol of tjie atoms has ma.ss 4 (K)26()4 x 10 Hg. 
1 mol of e' particles has mass 0 0(K)«i486 x 10 ' kg. 
c represents the velocity of light, in appropriate units. 

When 4 mol of IH atoms react in this manner, the energy released is 
A 1 0 '(4 002604 \- 0 0005486 - I 007825)c Joule . 

10 ^(4 002604 ( (2 x 0- 0005486) (4 x 1 •007825))c^ Joule. 
10 ^(4 X I 007825) - (2 x 0 0005486) - 4 002604^^ Joule. 
10 "^(4 002604 f 0 • 0005486 (4 )f 1 •007825))c Joule. * 



B 

C 
D 



The element vanadium has the following electronic. *:onfiguration: 

ls^2s^2p*3s^3p*3dMs^ 
A feature of this element is that it 
A contradicts the Pauli principle, as the d-orbital contains 3 electronl* 
B has electrons in only four different sub-shells. 
C has a full outer shell of electrcThs. * 
D has two partially filled electron shells. 



7-5 An element has an atomic number, of 33. The element will be located in the periodic 
A* group I if, period 3. C group V,->p£riod 4. 

B grjgup IV, perio^ 5. , D the first transitioti series. 



in 



The mass of nitrogen gas ( A/, ^ 28 0) which must be mixed with 1 2 g of oxygen gas (Mr 3r 0) 
so that 5 • 6 dm^ of the resulting gas mixture will contain equal numbers of molecules of each gas is 

^ 5-6 X 12 X 280 • „ 12 X 28 0 



B 



""^2-4.x"32 0 
22-4 X 12 X 28 0 
5-6 X 32 0 



D 



320 
12 X 320 

' 28 0 



g- 
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2.1 



7-7 



2.2 



2.3 



2.^ 



\ 



2.3 



7-8 
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7-10 



7-11 



The fojiowing statements refer to equal masses of gasctnis dinitrogen pcntoxidc. NiO^. aiul 

gaseous dinitrogen tetroxide, N1O4. confined to equal volumes at the same temperature. Assume 

that neither gas decomposes appreciably at this temperature. N 14; O 16) 

Select which one of the statements is correct 

A The two gases will exert the same pressure. ^ 

B NiO^ will exert the higher pressure. 

C' N1O4 will exert the higher pressure. - 

D There is insufficient data to allow the calculation of the relative prcs.Hurcs. 



The equation for the following reaction, which occurs in acidic solution, has been left unbalanced. 

Mi\04 4 -SOj f _H30\^ Mn^M HiO f _SOj 
Coefficients for MnOi and SOi" which balance the equation are. respectively. 
A 1 and 6 . B 2 and 3 . C 3 and 4 . D 4 and 3 . E 5 and 2 . 



Assuming precipitation is complete, the mass of Fe(OH)3 (Mr ^ 107) obtained when 9 0 cm' 
of o 'lO M NaOH solution is added to 500 cm' of I 00 M FeCb solution is 



B 



9 X 01 X 107 

1000 
9x0 \ X 107 
fOOO x 3 



g 



g 



0^ 



D 



3 xj)^ 01 X H)7 

m 

3 >^0 I X 107 
1000 X 9 * 



g 



Student A standardized a sodium hydroxide solution by titrating a hydrochloric acid solution 
of accurately known molarity against it, with phenolphthalein as the indicator. He obtained an 
average titre of 18 90 cm^ for his HCl solution. 

Student B, using the same solutions, obtained an average titre of 19*35 cm^. 

A possible cause of this diflerence could be ^^^.^'^^ 

A Student A*s failure to dry the flask into which the solution was titrated:^ 

B Student As failure to remove traces of water from the burette by first rinsing it with the 

acid solution. ^ 
C Student B*s failure to dry the flask into which the solution was titrated. / 
D w Student B*s failure to remove traces of water from the bufette by first rinsing it with the 

acid solution. 



6*834 g of hydrated iron (II) sulfatd^ FeSO4.7H20 w^ weighed out, transferred to a standard 
flask, acidified with sulfuric acid and made up to 250 cm^. A 25 cm^ aliquot of this solution 
was trlinsferred by pipette to a conical flask and'titrated aglunst some previously standardized 
potassium permanganate solution. On the basis of the mass of salt taken and the known value 
of the molarity of the permanganate, a titre of 23 * 10 cm^ was expected. In fact the titre was 
2213cm^ 

Which is the best ex{>htMtf0n for this difference between observed and expected values? 
A The iron (II) sulfate was partially dehydrated before weighing. 
B The iron<II) sulfate was partially oxidized. 

C Between the time of standardization and its use in the titration, the potassium permanganate 
\ * had become partially reduced to manganese dioxide, which preoipitated from solution. 
D The potassium permanganate had become diluted, possibly due to water in the burette. 
E Too much sulfuric acid had been added to the iron (II) sulfate. « 
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When Cr(NOj>3 is added to water the CV* ions react aecurdmgto the C(juatu>n 

CV* + 6H,0-»C:r(H,0)i{* 
I hc hydralcd Cr" ions thot react with water auording to the ctiuation 

Cr(H,())^^ » H,0. (C'r<H20),0Hp* I H,()' 
ThcpH of » 0 1 M sohition of (V(NO,)s is 3 

Assuming that the HjO* \o\\ in the sohition is (»htam«l (»nly fioin this fcactu>n, then the |H'i- 
ccntagc of" the Cr(HiO)^* ion that has reacted with the water is j» 
A \%. C 30"-. 

B 10 %. D impossible to determine from the inf'ormution given. 



2.4 



^13 



Eijt^libnuin is establisheil rapidly al 500 C lor the exothermic reaction 

\ X(s) I Y(g),^Z(s) 
HowcviH;, the yield of Z is low. 
Iff order to increase the yield of Z, which one of the following modifications should not be used? 
A raising the temperature to 700 C raising the pressure 

B using a suitable catalyst D using a riiore Hncly powdered form of X 



24 



2.4 



llie followi^ information refei^ to the next three item;». 
Ai^room temperature, nitrogen dioxide, NO2, exists in an equilibrium with dinitrogen tetroxide, N2O4- 
Np2 is brown, N2O4 is colourless. 

An estimate of the relative amounts bf NIO^ and N2O4 present in two samples can be obtained by 
comparison of the intensities of the brown colour in each sample. In a particular experiment, equal 
samples of the above equilibrium mixture were placed into two glass capsules, fitted with taps, at room 
temperature and atmospheric pressure. 

2N02(g)v^N204(g) AH - 58 2kJmor' 

7-14 When one of the capsules is immersed in Sold water, the intensity of the brown colour in this 
sample 

A increases. ^ C remains the same. 

B decreases. D cannot be predicted 




2^4 



3.2 



7-15 .The. tap of this cooled capsule is opened to the air for a fraction of a second, allowing a small 
amount of air to enter. 

The intensity of the brown colour in this capsule, relative to the other sample which is still at 
room temperature is now • 

A greater than in the second capsule. C the same as in the second capsule. 

^ less than in the second capsule. D unable to be predicted. 



7-16 The cooled mixture is now returned to room temperature without opening the tap again. 
The intensity of the brown colour in this capsule compared to the unaltered sample is 
A much greater. ^ C approxiiMftcly the same. 

B much less. P unable >k> be predicted. 

7-17 How much heat is evolved when 1 3 g of acetylene (QHi) is burnt in air according to the equation 
2C2H2(g) + 50a(g).~^4C02(g) + IHiCX}) AH - -2610 kJ {ArC^ 12, H - 1)? 
A 652 5 kJ " C 2610 kJ 

B 1305 k J ' D 5220 k J 
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7-18 0 5 mol of (X) and 0 4 nn>l of O) were plac^ in.a scalcul vesHel aiul the temperature was held 
constant until equilibrium was attained according to thf equation 

2C0(g) + Oa(gK ^2C02(g) AH 564 kJ mol ' 
If 0 3 mol of Oa remains at equilibrium, the thermal energy rcleusoit would be 
A 0 J X 564 kJ (• 0 3 V 564 kJ 



B 0 2 V 564 k J 



II 0 4 > 564 kJ 



3.2 



7-19 When solid sodium nitrate is 'dissolved in pure water, the reaction may be represented by the 
equation - ^ 

NaN03(s) t aq -NaM«q) * NOjlaq) AH {21 kJ mol ' ' 
0 01 mote of solid NaNQ, is dissolved in 100 cm* of-pure water »4Uv 
The quantity of heat thit would need to be absorbed from the surroundings, in order to retur^ 
the solution to the original temperature, is 

A 2 1 y 10 ^ kJ. C 2 lx10"k/ t 2 1 x 10" kJ. 

B 2 1 X 10 » kJ. D 2 1 X lO'lj. 



.3.3 



2PbS04(s) f IHiOiD 



7-20 The overall rcactit)n for a lead-acid accumulator is 
Pb(s) + PbOj(s) j 4H *(aq) + 2SQi (aq) 
• Given the following data : 
PbOj(s)^4H*(liq) f-2e 
Pb02(s) 4 SOi (aq) I 4H *(aq) f 2e 
■ PbS04(s) + 2e- 
Pb^*(aq)-f2e 

then the approximate potential that could be expected from the cell is 
A 1 33 V. B I 59 V. C 1 82 V. . D 2 05 V 



-Pb^"(aq) t 2H20(I) 
-» PbS04(s) t 2H20(1) 
-^Pb(s) (aq) 
-»Pb(s) 



1 46 V 
I 69 V 

-0 36 V 
- 0 13 V 



The nex< two items refer to the following infommtion. 

Two cells are connected as shown in the diagram below. 



y 



(Agn - (Ni 




(Fe^n 


■ (Cu^n- 


Ag* f e" Ag 




- 0-80 V 


Cu^" -t 2e 


-Cu 




- 0 .34 V 


Ni^* + 2e- 


-»Ni 




- -0 23 V 


Fe^* +2c- 


-Fe 




- -0 41 V 



1 M 



3.3 




cell 1 



cell 2 
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Which of the following statements best describes the processes occurring in the two cells? 
A Cell I behaves as an electrochemical cell, and electrolysis pccurs in cell 2. 
Cell 2 behaves as an electrochemical cell, and electroJysts occurs in cell 1 . 
Both cells 1 and 2 behave as electrochemical cells.' 
Electrolysis OQpurs in both cells 1 and 2. . 
No reaction will occur in either cell. 



B 

C 
D 

E 
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Obi, 



3.4 



4.2(ii) 



4.2(iii) 



4,2(iv) 
(2.3) 



7 



7-24 



7-25 



7-26 



If a voltmeter is added to tlw circuit, the rcHultant pt>tcn<iarnt 4hc two cells as connccteil in the 
diagram above is 

0 7.SV. C 1 78 V. I) ()-28.V. 



i 7-23 



A I 03 V . 

The d>tfgram at 
right id represent 
atjon of Volta's tirM 
practical battery. It 
consisted of col- 
umns of alternating 
zinc and copper 
plates scparatoti by 
Iay9r8 of blotting 
paper soaked in salt 
solution 4 



B 




•Cm 0 34 V; 
s„ ^0 14 V; 



0 0 V 

- - 0 76 V 




- • • 
In such H Mttery 

A the zinc plates would be consumed in the reactA(^ \ . . 

B if tin was substituted for zinc, there would be little change in the power bf the battery. 
C the blotting paper acts as a salt bridge^ allowing chargfr^to flow from one pi|atc to another, 
the copper 4>lates would increase in mass during the reaction. 



In the electrolysis of a very dilute solution of lithium chloride, using a potential difference of 5 

A hydrogen is produced ifMhe cathode, and oxygen is produced at the anode. 

B hydrogen is produced at ine cathode, and chlorine is produced at the anode, 

C lithium is produced at the cathode, and chlorine is produced at the anode. 

D chlorine is produced at the cathode, and hydrogen is produced at the anode. 

E oxygen is produo»l at the cathofje, and hydrogen is produced at the anode. 




Which one of the following groups of formulae wbuW represent^qiembcrs of a homologous scries? 

A CHaCl; CHzCh; CHCb; CCU \. 

B CHiCHaJ CH2CH2CH2; CHiCHaCHiCHa; CH2CH2CH2CH2CH2 

C CH4; CH3CH3; CH3CH2CH3; CH3CH2CH2CH3 

D CH4; CH3CI; CH3OH; HCHO 



Which one of the following displays a structure markedly different from, the other four? 
A diamond * C silicon E silica 

B graphite D silicon carbide 



7-27 250;^l^ of gaseous benzene is to be coihplcjeiy^liydrogenatod to cyclohexane (C6Hi2). 

the volume of hydrogen required is n)i^ured under the saratc conditions of temperature and 
pressure, it will be ' 



A 125 cm^ 



ift B • 250 cm\ 



C 500 cm^ 



D 750cra^ 
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7*28 Crude oil contains a high proportion of hydrocarbons with a molecuhir mass of over 150, and 
4.2(iv) yet most products of the petroleum industry have a molecular mass which is l|ss than this 

The ibnMtloa of theae low relative nvolecular mass compounds is best achieved by^ 
A heating the crude oil slowly, and collecting the varioas liquids as they evaporate. 

B heating the cnlde oil, in the presence of a catalyst, to 500 for 10 minutes to shorten the 
average chain length. 

heating the crude oil, m the presence of a catalyst ami hy<Jrogen gas, to 140 'X\ to saturate 
alt double bonds present 

D burning the crude oil in an oxygen rich environment, aiKl collecting and liquefying the 
evolved gases. 



7*29 Tluon* is the trade name given to a high molecular mass chemical, used as a non-stick coating 
4.2(v) on kitchenware. It is formed by the reaction, in the presence of a catalyst, of tetrafluoroethylene 

molecu^. 
In this process 

A an addition reaction takes place, with the elimination of water molecules. 
B an addition reaction takes place, producing only the polymer and no other products. 
€' a condensation reaction takes place, with the elimination of water molecules. 
O a condepsation reaction takes place, producing only the polymer and no other products . 



4.2(vi) 



4,2(vi) 



4.2(vii) 



4.2(vii) 



7-30 



7-31 



7-32 



7-33 



Which one of the following statements docs not describe a reaction of glucose? 

A Glucose reacts with oxygen exothermical^ 4o produce carbon dioxide and water. 

B . Glucose molecules react exotherfnically to produce cellulose and water. 

C Glucose reacts exothermica|ly to produce carbon dioxide and ethanol. 

D Glucose molecules react endothermically to produce starch and water. 

/ 

The amino acid glycine may exist in aqueous solution in several forms. 

Which of the following would be the major component in strongly basic solution? 

A NHi CH2-COOH C NH2-CH2-COO' 



B NHa"^ CHa COOH 



D NHa^-CHa COO 



When oxygep is given to patients suffering from carbon monoxide poisoning, it 

A has a greater affinity for haemogtpbiit>than does CO, and hence CO is removed from the 
bloodstream. 

B oxidizes CO in the blood to CO2. 

C shifts the equilibrium in the reaction O2 + hacnioglobin/COx^haemoglobin/Or+ CO, to 

the right. ^ 
D increases the concentration of O2 dissolved in the blood, and hence ipWers the concentration 

of CO in the blood. J 

Marble statues in the open air often show signs of chemical weathering after a number of years. 
The most likely explanatidti for this is that ^ . 
A the calcium hydrogen carbonate in the marble reacts with dissolved CO2 in rain water. ^ ^ 
B HaO^ ions present in rain water react with the COj^' \(^s present in the marble."^ 
C the HCOJ ion undergoes both acid and base hydrolysis in the presence of water. 
D the insoluble COa^' ions ar^'oxidized by dissolved O2 to soluble HCOa ions. 
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4.2(vii) 



4.3(i) 



4.3(ii) 



7-34 Which one (or more) of the following properties is (are) impi>rtunt in tlic use dI clays ft>r the 
manufacture of ceramics ? 

A When heated strongly, the particles fuse together, forming a hani non-plastic prtuluct. 

B Strong heating results in a molecular rearrangement within the particles, resulting in a 

shiny appearance. 
(■ When moist, clays have plastic proiKities 
D When dried, clays become rigid. 

7-35 The allotropcs of phosphorus, from most reactive to least reactive are 

A red, black, white. C white, red, black. F, black, red, white 

B red, white, black. D white, black, red. I- black, white, reJ. 



7-36 



4.3(ii) 



4.3(iii) 



7-38 



7-39 



4.3(iii) 



4.4(1) 



\ 



7-40 



7-41 



Silver chloride reacts with an aqueous ammonia solution. 

The equation which best describes this reaction is ( 
^A AgCI(s) + 2NH3(aq)->NH4CI(aq) f AgNHiCs) 
B AgCl(s) \- NH3(aq) - HCI(aq) f AgNH^Cs) 
C AgCKs) } 2NH3(aq)^.Ag(NH3)l(aq) \ CI (aq) 

D AgCI(s) f 2NH3(aq) \ ZH^Od) -> AgCNH*)^ (aq) \ CI (aq) \ 20H (;iq) 

The preparation of ammonia from its elements is an exothermic process. Conditions to obtain a 
favourable equilibrium yield in this reaction would be 

A high temperatures and high pressures. V low temperatures and low pressures. 

B low temperatures and high pressures. D high temperatures and low pressures. 

Some chemicals produced by the internal combustion engine are a major source of pollution. 
These chemicals include 

A NO2 produced by the reaction of atmospheric nitrogen with oxygen at high temperatures. 
B NO produced by the reaction of atmospheric nitrogen with oxygen at high temperatures. 
C NC)2 produced by the reaction of nitrogen impurities in the fuel with oxygen at high 
temperatures. ^ 

D NO produced by the reaction of nitrogen impurities in tl>e fuel with oxygen at high 
temperatures. ^ * 

Nitric acid production from ammonia is a multi-step operation, in which the reaction conditions 
are carefully chosen. _ 

A condition which would not leacf to a high yield of nitric acid involves 
A the use of a catalyst to favour the production of NO, and not Naj^rom the combustion of NH3. 
a temperature sufficiently high to result in a high yield of NO, but not high enough to cause 
breakdown of NO to N2 and Oa. 

a temperature sufficiently high to prevent UjOa productioSTfrom the oxidation of NO. 
the decomposition of any HNO2 produced to NO and NO2 which can be re-oxidised. 



B 

C 
D 



The stages in the industrial production of copper are, in order, 
A flotation; roasting; electrolysis. C electrolysis; roasting; flotation. 

B roasting; electrolysis; flotation- D roasting; flotation; electrolysis. 

Transition metals can be di9tinguj^hGd from main group metals by the fact that 
A main group metals, but not transition metals, must have a valency of + 1 or +2. 
B main group metals have lower relative atomic masses than transition metals. 
G transition metals, but not main g^oup metals, can form complex ions. 
D transition metals have a greater tendency to form coloured salts than^nain group metals. 



\ 
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I 7-42 Zinc blocks buried in the soil arc often attached at regular intervals to steel pipe lines. The 

4.4(ui) I purpose of the zinc bkKks is to " 

! A reduce the Fe^* ions formed to Fe. 

j B be oxidized preferentially before the Fe. 

! C promote formation of a protective film of FejO^ on the pipe line, 

i 1) preferentially react with any reducing agent near the pipe line. 



4.4(iii) 



^ 7-43 Steel will corrode in the presence of oxygen and-wat^, unless precautionary measures arc taken. 



4.4<ivb) 



7-44 



4.4{ivc) 



Which one of the following docs not occur in the formation of rust in a immp environment? 
A the oxidation of Fe to Fc^ * with the correspimding reduction of oxygen to OH 
B the oxidation of Fe^ * to Fe^ * by reaj^ion with water and oxygen ^ 
C thfe formation of Fc(OH)3 
D the dehydration of Fc(OH)3 to Fc^Oj . 



Water and hydrogen sulfide differ in that 

A the H2S molecule is linear, whereas the H2O molecule is V-shaped. 
B H2S shows acidic properties whereas H2O does not. 

C H2O molecules can be linked by hydrogen bonds, whereas H2S molecules cannot be linked 
in this manner. 

D HaS can be oxidized to S whereas H2O cannot be oxidized to O2 



7-45 Which one of the following statements best des^^ribes the behaviour of H2O2? 
It can be 

A oxidized to H2O or reduced to O2. 
oxidized to O2 or reduced to H2O. 
oxidized to H2O but does not undergo reduction, 
oxidized to O2 or reduced to H2. 



B 

C 
D 
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